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Human Lung Cancer Associated 
Gene Sequences and Polypeptides 

5 Field of the Invention 

This invention relates to newly identified lung or lung cancer related polynucleotides 
and the polypeptides encoded by these polynucleotides herein collectively known as "lung 
cancer antigens," and to the complete gene sequences associated therewith and to the 
expression products thereof, as well as the use of such lung cancer antigens for detection, 

10 prevention and treatment of disorders of the lung, particularly the presence of lung cancer. 
This invention relates to the lung cancer antigens as well as vectors, host cells, antibodies 
directed to lung cancer antigens and recombinant and synthetic methods for producing the 
same. Also provided are diagnostic methods for diagnosing and treating, preventing and/or 
prognosing disorders related to the lung, including lung cancer, and therapeutic methods for 

15 treating such disorders. The invention further relates to screening methods for identifying 
agonists and antagonists of lung cancer antigens of the invention. The present invention 
further relates to methods and/or compositions for inhibiting the production and/or function 
of the polypeptides of the present invention. 

20 Background of the Invention 

Cell growth is a carefully regulated process which responds to specific needs of the 
body. Occasionally, the intricate, and highly regulated controls dictating the rules for cellular 
division break down. When this occurs, the cell begins to grow and divide independently of 
its homeostatic regulation resulting in a condition commonly referred to as cancer. In fact, 

25 cancer is the second leading cause of death among Americans aged 25-44. 

Lung cancer is the primary cause of cancer death among both men and women in the 
U.S., with an estimated 172,000 new cases being reported in 1994. The five-year survival 
rate among all lung cancer patients, regardless of the stage of disease at diagnosis, is only 
13%. This contrasts with a five-year survival rate of 46% among cases detected while the 

30 disease-is still localized. However, only 16% of lung cancers are discovered before the 
disease has spread. 
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Early detection is difficult since clinical symptoms are often not seen until the disease 
has reached an advanced stage. Currently, diagnosis is aided by the use of chest x-rays, 
analysis of the type of cells contained in sputum and fiberoptic examination of the bronchial 
passages. Treatment regimens are determined by the type and stage of the cancer, and include 
5 surgery, radiation therapy and/or chemotherapy. In spite of considerable research into 
therapies for the disease, lung cancer remains difficult to treat. 

Accordingly, there remains a need in the art for improved vaccines, treatment 
methods and diagnostic techniques for lung cancer. There is a need for factors that regulate 
activation, and differentiation of normal and abnormal cells. There is a need for identification 
10 and characterization of such factors that modulate activation and differentiation of lung cells, 
both normally and in disease states. In particular, there is a need to isolate and characterize 
additional molecules that mediate apoptosis, DNA repair, tumor-mediated angiogenesis, 
genetic imprinting, immune responses to tumors and tumor antigens and, among other things, 
that can play a role in detecting, preventing, ameliorating or correcting dysfunctions or 
15 diseases related to the lung. 

Summary of the Invention 

The present invention includes isolated nucleic acid molecules comprising, or 
20 alternatively, consisting of, a lung and/or lung cancer associated polynucleotide sequence 
disclosed in the sequence listing (as SEQ ID Nos:l to 443) and/or contained in a human 
cDNA clone described in Tables 1, 2 and 5 and deposited with the American Type Culture 
Collection ("ATCC"). Fragments, variant, and derivatives of these nucleic acid molecules are 
also encompassed by the invention. The present invention also includes isolated nucleic acid 
25 molecules comprising, or alternatively consisting of, a polynucleotide encoding a lung or 
lung cancer polypeptide. The present invention further includes lung and/or lung cancer 
polypeptides encoded by these polynucleotides. Further provided for are amino acid 
sequences comprising, or alternatively consisting of, lung and/or lung cancer polypeptides as 
disclosed in the sequence listing (as SEQ ID NOs: 444 to 886) and/or encoded by a human 
30 cDNA clone described in Tables 1, 2 and 5 and deposited with the ATCC. Antibodies that 
bind these polypeptides are also encompassed by the invention. Polypeptide fragments, 
variants, and derivatives of these amino acid sequences are also encompassed by the 
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invention, as are polynucleotides encoding these polypeptides and antibodies that bind these 
polypeptides. Also provided are diagnostic methods for diagnosing and treating, preventing, 
and/or prognosing disorders related to the lung, including lung cancer, and therapeutic 
methods for treating such disorders. The invention further relates to screening methods for 
5 identifying agonists and antagonists of lung cancer antigens of the invention. 

Detailed Description 

Tables 

10 Table 1 summarizes some of the lung cancer antigens encompassed by the invention 

(including contig sequences (SEQ ID NO:X) and the cDNA clone related to the contig 
sequence) and further summarizes certain characteristics of the lung cancer polynucleotides 
and the polypeptides encoded thereby. The first column shows the "SEQ ID NO:" for each of 
the 443 lung cancer antigen polynucleotide sequences of the invention. The second column 

15 provides a unique "Sequence/Contig ID" identification for each lung and/or lung cancer 
associated sequence. The third column, "Gene Name," and the fourth column, "Overlap," 
provide a putative identification of the gene based on the sequence similarity of its translation 
product to an amino acid sequence found in a publicly accessible gene database and the 
database accession no. for the database sequence having similarity, respectively. The fifth 

20 and sixth columns provide the location (nucleotide position nos. within the contig), "Start" 
and "End", in the polynucleotide sequence "SEQ ID NO:X" that delineate the preferred ORF 
shown in the sequence listing as SEQ ID NO:Y. The seventh and eighth columns provide the 
"% Identity" (percent identity) and "% Similarity" (percent similarity), respectively, observed 
between the aligned sequence segments of the translation product of SEQ ID NO:X and the 

25 database sequence. The ninth column provides a unique "Clone ID" for a cDNA clone related 
to each contig sequence. 

Table 2 summarizes ATCC Deposits, Deposit dates, and ATCC designation numbers 
of deposits made with the ATCC in connection with the present application. 

Table 3 indicates public ESTs, of which at least one, two, three, four, five, ten, 

30 fifteen or more of any one or more of these public EST sequences are optionally excluded 
from certain embodiments of the invention. 

Table 4 lists residues comprising antigenic epitopes of antigenic epitope-bearing 
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fragments present in most of the lung or lung cancer associated polynucleotides described in 
Table 1 as predicted by the inventors using the algorithm of Jameson and Wolf, (1988) 
Comp. Appl. Biosci. 4:181-186. The Jameson- Wolf antigenic analysis was performed using 
the computer program PROTEAN (Version 3.1 1 for the Power Macintosh, DNASTAR, Inc., 
5 1228 South Park Street Madison, Wl). Lung and lung cancer associated polypeptides (e.g., 
SEQ ID NO:Y, polypeptides encoded by SEQ ID NO:X, or polypeptides encoded by the 
cDNA in the referenced cDNA clone) may possess one or more antigenic epitopes 
comprising residues described in Table 4. It will be appreciated that depending on the 
analytical criteria used to predict antigenic determinants, the exact address of the determinant 
10 may vary slightly. The residues and locations shown in column two of Table 4 correspond to 
the amino acid sequences for most lung and lung cancer associated polypeptide sequence 
shown in the Sequence Listing. 

Table 5 shows the cDNA libraries sequenced, and ATCC designation numbers and 
vector information relating to these cDNA libraries. 

15 

Definitions 

The following definitions are provided to facilitate understanding of certain terms 
used throughout this specification. 

20 In the present invention, "isolated" refers to material removed from its original 

environment (e.g., the natural environment if it is naturally occurring), and thus is altered "by 
the hand of man" from its natural state. For example, an isolated polynucleotide could be part 
of a vector or a composition of matter, or could be contained within a cell, and still be 
"isolated" because that vector, composition of matter, or particular cell is not the original 

25 environment of the polynucleotide. The term "isolated" does not refer to genomic or cDNA 
libraries, whole cell total or mRNA preparations, genomic DNA preparations (including 
those separated by electrophoresis and transferred onto blots), sheared whole cell genomic 
DNA preparations or other compositions where the art demonstrates no distinguishing 
features of the polynucleotide/sequences of the present invention. 

30 As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 

sequence contained in SEQ ID NO:X (as described in column 1 of Table 1) or the related 
cDNA clone (as described in column 9 of Table 1 and contained within a library deposited 
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with the ATCC). For example, the polynucleotide can contain the nucleotide sequence of the 
full length cDNA sequence, including the 5' and 3' untranslated sequences, the coding region, 
as well as fragments, epitopes, domains, and variants of the nucleic acid sequence. 
Moreover, as used herein, a "polypeptide" refers to a molecule having an amino acid 
5 sequence encoded by a polynucleotide of the invention as broadly defined (obviously 
excluding poly-Phenylalanine or poly-Lysine peptide sequences which result from translation 
of a polyA tail of a sequence corresponding to a cDNA). 

In the present invention, "SEQ ID NO:X" was often generated by overlapping 
sequences contained in multiple clones (contig analysis). A representative clone containing 

10 all or most of the sequence for SEQ ID NO:X is deposited at Human Genome Sciences, Inc. 
(HGS) in a catalogued and archived library. As shown in column 9 of Table 1, each clone is 
identified by a cDNA Clone ID. Each Clone ID is unique to an individual clone and the 
Clone ID is all the information needed to retrieve a given clone from the HGS library. In 
addition to the individual cDNA clone deposits, most of the cDNA libraries from which the 

15 clones were derived were deposited at the American Type Culture Collection (hereinafter 
"ATCC"). Table 5 provides a list of the deposited cDNA libraries. One can use the Clone ID 
to determine the library source by reference to Tables 2 and 5. Table 5 lists the deposited 
cDNA libraries by name and links each library to an ATCC Deposit. Library names contain 
four characters, for example, "HTWE." The name of a cDNA clone ("Clone ID") isolated 

20 from that library begins with the same four characters, for example "HTWEP07". As 
mentioned below, Table 1 correlates the Clone ID names with SEQ ID NOs. Thus, starting 
with a SEQ ID NO, one can use Tables 1 , 2 and 5 to determine the corresponding Clone ID, 
from which library it came and in which ATCC deposit the library is contained. Furthermore, 
it is possible to retrieve a given cDNA clone from the source library by techniques known in 

25 the art and described elsewhere herein. The ATCC is located at 10801 University Boulevard, 
Manassas, Virginia 201 10-2209, USA. The ATCC deposits were made persuant to the terms 
of the Budapest Treaty on the international recognition of the deposit of microorganisms for 
the purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those polynucleotides 

30 capable of hybridizing, under stringent hybridization conditions, to sequences contained in 
SEQ ID NO:X, or the complement thereof (e.g., the complement of any one, two, three, four, 
or more of the polynucleotide fragments described herein), and/or sequences contained in the 
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related cDNA clone within a library deposited with the ATCC. "Stringent hybridization 
conditions" refers to an overnight incubation at 42 degree C in a solution comprising 50% 
formamide, 5x SSC (750 mM NaCl, 75 mM trisodium citrate), 50 mM sodium phosphate 
(pH 7.6), 5x Denhardt's solution, 10% dextran sulfate, and 20 ^ig/ml denatured, sheared 
5 salmon sperm DNA, followed by washing the filters in 0.1 x SSC at about 65 degree C. 

Also included within "polynucleotides" of the present invention are nucleic acid 
molecules that hybridize to the polynucleotides of the present invention at lower stringency 
hybridization conditions. Changes in the stringency of hybridization and signal detection are 
primarily accomplished through the manipulation of formamide concentration (lower 

10 percentages of formamide result in lowered stringency); salt conditions, or temperature. For 
example, lower stringency conditions include an overnight incubation at 37 degree C in a 
solution comprising 6X SSPE (20X SSPE = 3M NaCl; 0.2M NaH 2 P0 4 ; 0.02M EDTA, pH 
7.4), 0.5% SDS, 30% formamide, 100 ug/ml salmon sperm blocking DNA; followed by 
washes at 50 degree C with 1XSSPE, 0.1% SDS. In addition, to achieve even lower 

15 stringency, washes performed following stringent hybridization can be done at higher salt 
concentrations (e.g. 5X SSC). 

Note that variations in the above conditions may be accomplished through the 
inclusion and/or substitution of alternate blocking reagents used to suppress background in 
hybridization experiments. Typical blocking reagents include Denhardt's reagent, BLOTTO, 

20 heparin, denatured salmon sperm DNA, and commercially available proprietary formulations. 
The inclusion of specific blocking reagents may require modification of the hybridization 
conditions described above, due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such as any 
3* terminal polyA+ tract of a cDNA shown in the sequence listing), or to a complementary 

25 stretch of T (or U) residues, would not be included in the definition of "polynucleotide," since 
such a polynucleotide would hybridize to any nucleic acid molecule containing a poly (A) 
stretch or the complement thereof (e.g., practically any double-stranded cDNA clone 
generated using oligo dT as a primer). 

The polynucleotides of the present invention can be composed of any 

30 polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or DNA or 
modified RNA or DNA. For example, polynucleotides can be composed of single- and 
double-stranded DNA, DNA that is a mixture of single- and double-stranded regions, single- 
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and double-stranded RNA, and RNA that is mixture of single- and double-stranded regions, 
hybrid molecules comprising DNA and RNA that may be single-stranded or, more typically, 
double-stranded or a mixture of single- and double-stranded regions. In addition, the 
polynucleotide can be composed of triple-stranded regions comprising RNA or DNA or both 
5 RNA and DNA. A polynucleotide may also contain one or more modified bases or DNA or 
RNA backbones modified for stability or for other reasons. "Modified" bases include, for 
example, tritylated bases and unusual bases such as inosine. A variety of modifications can 
be made to DNA and RNA; thus, "polynucleotide" embraces chemically, enzymatically, or 
metabolically modified forms. 

10 In specific embodiments, the polynucleotides of the invention are at least 15, at least 

30, at least 50, at least 100, at least 125, at least 500, or at least 1000 continuous nucleotides 
but are less than or equal to 300 kb, 200 kb, 100 kb, 50 kb, 15 kb, 10 kb, 7.5kb, 5 kb, 2.5 kb, 
2.0 kb, or 1 kb, in length. In a further embodiment, polynucleotides of the invention 
comprise a portion of the coding sequences, as disclosed herein, but do not comprise all or a 

15 portion of any intron. In another embodiment, the polynucleotides comprising coding 
sequences do not contain coding sequences of a genomic flanking gene (i.e., 5' or 3' to the 
gene of interest in the genome). In other embodiments, the polynucleotides of the invention 
do not contain the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 
3, 2, or 1 genomic flanking gene(s). 

20 "SEQ ID NO:X" refers to a lung cancer antigen polynucleotide sequence described in 

Table 1. SEQ ID NO:X is identified by an integer specified in column 1 of Table 1. The 
polypeptide sequence SEQ ID NO:Y is a translated open reading frame (ORF) encoded by 
polynucleotide SEQ ID NO:X. There are 443 lung cancer antigen polynucleotide sequences 
described in Table 1 and shown in the sequence listing (SEQ ID NO:l through SEQ ID 

25 NO:443). Likewise there are 443 polypeptide sequences shown in the sequence listing, one 
polypeptide sequence for each of the polynucleotide sequences (SEQ ID NO:444 through 
SEQ ID NO:886). The polynucleotide sequences are shown in the sequence listing 
immediately followed by all of the polypeptide sequences. Thus, a polypeptide sequence 
corresponding to polynucleotide sequence SEQ ID NO:l is the first polypeptide sequence 

30 shown in the sequence listing. The second polypeptide sequence corresponds to the 
polynucleotide sequence shown as SEQ ID NO:2, and so on. In otherwords, since there are 
443 polynucleotide sequences, for any polynucleotide sequence SEQ ID NO:X, a 
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corresponding polypeptide SEQ ID NO:Y can be determined by the formula X + 443 = Y. In 
addition, any of the unique "Sequence/Contig ID" defined in column 2 of Table 1, can be 
linked to the corresponding polypeptide SEQ ID NO: Y by reference to Table 4. 

The polypeptides of the present invention can be composed of amino acids joined to 
5 each other by peptide bonds or modified peptide bonds, i.e., peptide isosteres, and may 
contain amino acids other than the 20 gene-encoded amino acids. The polypeptides may be 
modified by either natural processes, such as posttranslational processing, or by chemical 
modification techniques which are well known in the art. Such modifications are well 
described in basic texts and in more detailed monographs, as well as in a voluminous 

10 research literature. Modifications can occur anywhere in a polypeptide, including the peptide 
backbone, the amino acid side-chains and the amino or carboxyl termini. It will be 
appreciated that the same type of modification may be present in the same or varying degrees 
at several sites in a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched, for example, as a result of ubiquitination, and 

15 they may be cyclic, with or without branching. Cyclic, branched, and branched cyclic 
polypeptides may result from posttranslation natural processes or may be made by synthetic 
methods. Modifications include acetylation, acylation, ADP-ribosylation, amidation, 
covalent attachment of flavin, covalent attachment of a heme moiety, covalent attachment of 
a nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative, 

20 covalent attachment of phosphotidylinositol, cross-linking, cyclization, disulfide bond 
formation, demethylation, formation of covalent cross- links, formation of cysteine, formation 
of pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI anchor formation, 
hydroxylation, iodination, methylation, myristoylation, oxidation, pegylation, proteolytic 
processing, phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer- 

25 RNA mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 
(See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 2nd 
Ed., T. E. Creighton, W. H. Freeman and Company, New York (1993); 
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. Johnson, 
Ed., Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth Enzymol 182:626-646 

30 (1990); Rattan et al., Ann NY Acad Sci 663:48-62 (1992).) 

The lung and lung cancer polypeptides of the invention can be prepared in any 
suitable manner. Such polypeptides include isolated naturally occurring polypeptides, 
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recombinantly produced polypeptides, synthetically produced polypeptides, or polypeptides 
produced by a combination of these methods. Means for preparing such polypeptides are 
well understood in the art. 

The polypeptides may be in the form of the secreted protein, including the mature 
5 form, or may be a part of a larger protein, such as a fusion protein (see below). It is often 
advantageous to include an additional amino acid sequence which contains secretory or 
leader sequences, pro-sequences, sequences which aid in purification, such as multiple 
histidine residues, or an additional sequence for stability during recombinant production. 

The lung and lung cancer polypeptides of the present invention are preferably 

10 provided in an isolated form, and preferably are substantially purified. A recombinantly 
produced version of a polypeptide, including the secreted polypeptide, can be substantially 
purified using techniques described herein or otherwise known in the art, such as, for 
example, by the one-step method described in Smith and Johnson, Gene 67:31-40 (1988). 
Polypeptides of the invention also can be purified from natural, synthetic or recombinant 

15 sources using techniques described herein or otherwise known in the art, such as, for 
example, antibodies of the invention raised against the polypeptides of the present invention 
in methods which are well known in the art. 

By a polypeptide demonstrating a "functional activity" is meant, a polypeptide 
capable of displaying one or more known functional activities associated with a full-length 

20 (complete) protein of the invention. Such functional activities include, but are not limited to, 
biological activity, antigenicity [ability to bind (or compete with a polypeptide for binding) 
to an anti-polypeptide antibody], immunogenicity (ability to generate antibody which binds 
to a specific polypeptide of the invention), ability to form multimers with polypeptides of the 
invention, and ability to bind to a receptor or ligand for a polypeptide. 

25 "A polypeptide having functional activity" refers to polypeptides exhibiting activity 

similar, but not necessarily identical to, an activity of a polypeptide of the present invention, 
including mature forms, as measured in a particular assay, such as, for example, a biological 
assay, with or without dose dependency. In the case where dose dependency does exist, it 
need not be identical to that of the polypeptide, but rather substantially similar to the dose- 

30 dependence in a given activity as compared to the polypeptide of the present invention (i.e., 
the candidate polypeptide will exhibit greater activity or not more than about 25-fold less 
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and, preferably, not more than about tenfold less activity, and most preferably, not more than 
about three-fold less activity relative to the polypeptide of the present invention). 

The functional activity of the lung cancer antigen polypeptides, and fragments, 
variants derivatives, and analogs thereof, can be assayed by various methods. 
5 For example, in one embodiment where one is assaying for the ability to bind or 

compete with full-length polypeptide of the present invention for binding to an antibody to 
the full length polypeptide antibody, various immunoassays known in the art can be used, 
including but not limited to, competitive and non-competitive assay systems using techniques 
such as radioimmunoassays, ELISA (enzyme linked immunosorbent assay), "sandwich" 

10 immunoassays, immunoradiometric assays, gel diffusion precipitation reactions, 
immunodiffusion assays, in situ immunoassays (using colloidal gold, enzyme or radioisotope 
labels, for example), western blots, precipitation reactions, agglutination assays (e.g., gel 
agglutination assays, hemagglutination assays), complement fixation assays, 
immunofluorescence assays, protein A assays, and Immunoelectrophoresis assays, etc. In one 

15 embodiment, antibody binding is detected by detecting a label on the primary antibody. In 
another embodiment, the primary antibody is detected by detecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 
immunoassay and are within the scope of the present invention. 

20 In another embodiment, where a ligand is identified, or the ability of a polypeptide 

fragment, variant or derivative of the invention to multimerize is being evaluated, binding 
can be assayed, e.g., by means well-known in the art, such as, for example, reducing and non- 
reducing gel chromatography, protein affinity chromatography, and affinity blotting. See 
generally, Phizicky, E., et aL, Microbiol. Rev. 59:94-123 (1995). In another embodiment, 

25 physiological correlates polypeptide of the present invention binding to its substrates (signal 
transduction) can be assayed. 

In addition, assays described herein (see Examples) and otherwise known in the art 
may routinely be applied to measure the ability of polypeptides of the present invention and 
fragments, variants derivatives and analogs thereof to elicit polypeptide related biological 

30 activity (either in vitro or in vivo). Other methods will be known to the skilled artisan and 
are within the scope of the invention. 
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I 1 

Lung and Lung Cancer Associated Polynucleotides and Polypeptides of the Invention 

It has been discovered herein that the polynucleotides described in Table 1 are 
expressed at significantly enhanced levels in human lung and/or lung cancer tissues. 
5 Accordingly, such polynucleotides, polypeptides encoded by such polynucleotides, and 
antibodies specific for such polypeptides find use in the prediction, diagnosis, prevention and 
treatment of lung related disorders, including lung cancer as more fully described below. 

Table 1 summarizes some of the polynucleotides encompassed by the invention 
(including contig sequences (SEQ ID NO:X) and the related cDNA clones) and further 
10 summarizes certain characteristics of these lung and/or lung cancer associated 
polynucleotides and the polypeptides encoded thereby. 
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The first column of Table 1 shows the "SEQ ID NO:" for each of the 443 lung cancer 
antigen polynucleotide sequences of the invention. 

The second column in Table 1, provides a unique "Sequence/Contig ID" identification 
for each lung and/or lung cancer associated sequence. The third column in Table 1, "Gene 
5 Name," provides a putative identification of the gene based on the sequence similarity of its 
translation product to an amino acid sequence found in a publicly accessible gene database, 
such as GenBank (NCBI). The great majority of the cDNA sequences reported in Table 1 are 
unrelated to any sequences previously described in the literature. The fourth column, in Table 
1, "Overlap," provides the database accession no. for the database sequence having similarity. 

10 The fifth and sixth columns in Table 1 provide the location (nucleotide position nos. within 
the contig), "Start" and "End", in the polynucleotide sequence "SEQ ID NO:X" that delineate 
the preferred ORF shown in the sequence listing as SEQ ID NO:Y. In one embodiment, the 
invention provides a protein comprising, or alternatively consisting of, a polypeptide encoded 
by the portion of SEQ ID NO:X delineated by the nucleotide position nos. "Start" and "End". 

15 Also provided are polynucleotides encoding such proteins and the complementary strand 
thereto. The seventh and eighth columns provide the "% Identity" (percent identity) and "% 
Similarity" (percent similarity) observed between the aligned sequence segments of the 
translation product of SEQ ID NO:X and the database sequence. 

The ninth column of Table 1 provides a unique "Clone ID" for a clone related to each 

20 contig sequence. This clone ID references the cDNA clone which contains at least the 5' most 
sequence of the assembled contig and at least a portion of SEQ ID NO:X was determined by 
directly sequencing the referenced clone. The reference clone may have more sequence than 
described in the sequence listing or the clone may have less. In the vast majority of cases, 
however, the clone is believed to encode a full-length polypeptide. In the case where a clone 

25 is not full-length, a full-length cDNA can be obtained by methods described elsewhere 
herein. 

Table 3 indicates public ESTs, of which at least one, two, three, four, five, ten, or 
more of any one or more of these public ESTs are optionally excluded from the invention. 

SEQ ID NO:X (where X may be any of the polynucleotide sequences disclosed in the 
30 sequence listing as SEQ ID NO:l through SEQ ID NO:443) and the translated SEQ ID NO:Y 
(where Y may be any of the polypeptide sequences disclosed in the sequence listing as SEQ 
ID NO:444 through SEQ ID NO:886) are sufficiently accurate and otherwise suitable for a 
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variety of uses well known in the art and decribed further below. For instance, SEQ ID 
NO:X has uses including, but not limited to, in designing nucleic acid hybridization probes 
that will detect nucleic acid sequences contained in SEQ ID NO:X or the related cDNA clone 
contained in a library deposited with the ATCC. These probes will also hybridize to nucleic 
5 acid molecules in biological samples, thereby enabling immediate applications in 
chromosome mapping, linkage analysis, tissue identification and/or typing, and a variety of 
forensic and diagnostic methods of the invention. Similarly, polypeptides identified from 
SEQ ID NO:Y have uses that include, but are not limited to, generating antibodies which 
bind specifically to the lung cancer antigen polypeptides, or fragments thereof, and/or to the 

10 lung cancer antigen polypeptides encoded by the cDNA clones identified in Table 1. 

Nevertheless, DNA sequences generated by sequencing reactions can contain 
sequencing errors. The errors exist as misidentified nucleotides, or as insertions or deletions 
of nucleotides in the generated DNA sequence. The erroneously inserted or deleted 
nucleotides cause frame shifts in the reading frames of the predicted amino acid sequence. In 

15 these cases, the predicted amino acid sequence diverges from the actual amino acid sequence, 
even though the generated DNA sequence may be greater than 99.9% identical to the actual 
DNA sequence (for example, one base insertion or deletion in an open reading frame of over 
1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide sequence or 
20 the amino acid sequence, the present invention provides not only the generated nucleotide 
sequence identified as SEQ ID NO:X, the predicted translated amino acid sequence identified 
as SEQ ID NO:Y, but also a sample of plasmid DNA containing the related cDNA clone 
(deposited with the ATCC, as set forth in Table 1). The nucleotide sequence of each 
deposited clone can readily be determined by sequencing the deposited clone in accordance 
25 with known methods. Further, techniques known in the art can be used to verify the 
nucleotide sequences of SEQ ID NO:X. 

The predicted amino acid sequence can then be verified from such deposits. 
Moreover, the amino acid sequence of the protein encoded by a particular clone can also be 
directly determined by peptide sequencing or by expressing the protein in a suitable host cell 
30 containing the deposited human cDNA, collecting the protein, and determining its sequence. 
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The present invention also relates to vectors or plasmids which include such DNA 
sequences, as well as the use of the DNA sequences. The material deposited with the ATCC 
on: 

5 Table 2 



ATCC Deposits 


Deposit Date 


ATCC Designation Number 


LP01, LP02, LP03, LP04, LP05, 
LP06, LP07, LP08, LP09, LP 10, 
LPU, 


May-20-97 


209059, 209060, 209061, 209062, 
209063, 209064, 209065, 209066, 
209067, 209068, 209069 


LP12 


Jan- 12-98 


209579 


LP13 


Jan- 12-98 


209578 


LP14 


Jul- 16-98 


203067 


LP15 


Jul-16-98 


203068 


LP16 


Feb- 1-99 


203609 


LP17 


Feb- 1-99 


203610 


LP20 


Nov- 17-98 


203485 


LP21 


Jun- 18-99 


PTA-252 


LP22 


Jun- 18-99 


PTA-253 


LP23 


Dec-22-99 


PTA-1081 



each is a mixture of cDNA clones derived from a variety of human tissue and cloned in either 
a plasmid vector or a phage vector, as shown in Table 5. These deposits are referred to as 
"the deposits" herein. The tissues from which the clones were derived are listed in Table 5, 

10 and the vector in which the cDNA is contained is also indicated in Table 5. The deposited 
material includes the cDNA clones which were partially sequenced and are related to the 
SEQ ID NO:X described in Table 1 (column 9). Thus, a clone which is isolatable from the 
ATCC Deposits by use of a sequence listed as SEQ ID NO:X may include the entire coding 
region of a human gene or in other cases such clone may include a substantial portion of the 

15 coding region of a human gene. Although the sequence listing lists only a portion of the 
DNA sequence in a clone included in the ATCC Deposits, it is well within the ability of one 
skilled in the art to complete the sequence of the DNA included in a clone isolatable from the 
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ATCC Deposits by use of a sequence (or portion thereof) listed in Table 1 by procedures 
hereinafter further described, and others apparent to those skilled in the art. 

Also provided in Table 5 is the name of the vector which contains the cDNA clone. 
Each vector is routinely used in the art. The following additional information is provided for 
5 convenience. 

Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap XR (U.S. 
Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 5,128,256 and 
5,286,636), pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 76:7583-7600 (1988); 
Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 77:9494 (1989)) and pBK (Alting- 

10 Mees, M. A. et al., Strategies 5:58-61 (1992)) are commercially available from Stratagene 
Cloning Systems, Inc., 11011 N. Torrey Pines Road, La Jolla, CA, 92037. pBS contains an 
ampicillin resistance gene and pBK contains a neomycin resistance gene. Phagemid pBS 
may be excised from the Lambda Zap and Uni-Zap XR vectors, and phagemid pBK may be 
excised from the Zap Express vector. Both phagemids may be transformed into E. coli strain 

15 XL-1 Blue, also available from Stratagene. 

Vectors pSportl, pCMVSport 1.0, pCMVSport 2.0 and pCMVSport 3.0, were 
obtained from Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport 
vectors contain an ampicillin resistance gene and may be transformed into E. coli strain 
DH10B, also available from Life Technologies. See, for instance, Gruber, C. E., et al., Focus 

20 75:59 (1993). Vector lafmid BA (Bento Soares, Columbia University, New York, NY) 
contains an ampicillin resistance gene and can be transformed into E. coli strain XL-1 Blue. 
Vector pCR®2.1, which is available from Invitrogen, 1600 Faraday Avenue, Carlsbad, CA 
92008, contains an ampicillin resistance gene and may be transformed into E. coli strain 
DH10B, available from Life Technologies. See, for instance, Clark, J. M., Nuc. Acids Res. 

25 7*5:9677-9686 (1988) and Mead, D. et al., Bio/Technology 9: (1991). 

The present invention also relates to the genes corresponding to SEQ ID NO:X, SEQ 
ID NO:Y, and/or the cDNA contained in a deposited cDNA clone. The corresponding gene 
can be isolated in accordance with known methods using the sequence information disclosed 
herein. Such methods include, but are not limited to, preparing probes or primers from the 

30 disclosed sequence and identifying or amplifying the corresponding gene from appropriate 
sources of genomic material. 
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Also provided in the present invention are allelic variants, orthologs, and/or species 
homologs. Procedures known in the art can be used to obtain full-length genes, allelic 
variants, splice variants, full-length coding portions, orthologs, and/or species homologs of 
genes corresponding to SEQ ID NO:X, SEQ ID NO:Y, and/or the cDNA contained in the 
5 related cDNA clone in the deposit, using information from the sequences disclosed herein or 
the clones deposited with the ATCC. For example, allelic variants and/or species homologs 
may be isolated and identified by making suitable probes or primers from the sequences 
provided herein and screening a suitable nucleic acid source for allelic variants and/or the 
desired homologue. 

10 The present invention provides a polynucleotide comprising, or alternatively 

consisting of, the nucleic acid sequence of SEQ ID NO:X, and/or the related cDNA clone 
(See, e.g., columns 1 and 9 of Table 1). The present invention also provides a polypeptide 
comprising, or alternatively, consisting of, the polypeptide sequence of SEQ ID NO:Y, a 
polypeptide encoded by SEQ ID NO:X, and/or a polypeptide encoded by the cDNA in the 

15 related cDNA clone contained in a deposited library. Polynucleotides encoding a polypeptide 
comprising, or alternatively consisting of, the polypeptide sequence of SEQ ID NO:Y, a 
polypeptide encoded by SEQ ID NO:X, and/or a polypeptide encoded by the the dDNA in the 
related cDNA clone contained in a deposited library, are also encompassed by the invention. 
The present invention further encompasses a polynucleotide comprising, or alternatively 

20 consisting of, the complement of the nucleic acid sequence of SEQ ID NO:X, and/or the 
complement of the coding strand of the related cDNA clone contained in a deposited library. 

Many polynucleotide sequences, such as EST sequences, are publicly available and 
accessible through sequence databases and may have been publicly available prior to 
conception of the present invention. Preferably, such related polynucleotides are specifically 

25 excluded from the scope of the present invention. To list every related sequence would 
unduly burden the disclosure of this application. Accordingly, for each "Contig Id" listed in 
the first column of Table 3, preferably excluded are one or more polynucleotides comprising 
a nucleotide sequence described in the second column of Table 3 by the general formula of a- 
b, each of which are uniquely defined for the SEQ ID NO:X corresponding to that Contig Id 

30 in Table 1. Additionally, specific embodiments are directed to polynucleotide sequences 
excluding at least one, two, three, four, five, ten, or more of the specific polynucleotide 
sequences referenced by the Genbank Accession No. for each Contig Id which may be 
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included in column 3 of Table 3. In no way is this listing meant to encompass all of the 
sequences which may be excluded by the general formula, it is just a representative example. 
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Table 3. 



Sequence/ 
Contig ID 


General formula 


Genbank Accession No. 


507002 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1566 of SEQ ID NO: 1, b is an integer of 15 to 
i jou, wnere oom a ana o coiTespona 10 ine 
positions of nucleotide residues shown in SEQ ID 
NO: 1 , and where b is greater than or equal to a + 
14. 




508935 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2428 of SEQ ID NO:2, b is an integer of 15 to 

7^1^17 whnrp Hr»th i nnH K f nrrfcnnnH to fhp 
Z.'-t'-tZ,. VVIICIC UUlll a allU U tUl L t/opUIlLi HJ II1C 

positions of nucleotide residues shown in SEQ ID 
NO:2, and where b is greater than or equal to a + 
14. 




518959 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 

1 / / Jj Ul jLy lJ_y IN W.J, U 12» till llllCgCl UI 1 _> IU 

1787, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:3, and where b is greater than or equal to a + 
14. 


R12691, R16433, W06913, AA253226, 
AA458465 


539756 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 

Ul JLy I vJ lNU.t, U lb clll UlltgCI L/I I J WJ 0*+U, 

where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:4, and 
where b is greater than or equal to a + 14. 


T85355, T85452, R01748, R01749, 
R2 1 683, R76830, R7683 1 , R8 1 140, 
R81139, N41431, N99543, W92271 


540125 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 263 of SFO ID N05 b is an integer of 1 5 to 
1 277, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 5, and where b is greater than or equal to a + 
14. 


N30606, N40661, N41850, N42208, 
N64348, AA261980 


540275 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2 1 88 of SEQ ID NO:6, b is an integer of 1 5 to 
2202, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 6, and where b is greater than or equal to a + 


T58888, T58950, T77750, T77751, 
R11911,R0252I, R14197, R15120, 
R17948, R22687, R37480, R39103, 
R41544, R43393, R43438, R41544, 
R43393, R43438, H45 141, R83378, 
R83819, R86096, H49887, H65432, 
H65433, H94973, H95493, H65433, 
H98864, H99146, N24395, N27550, 
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14. 


N40365, N461 1 I, N47507, N47508. 
N55276, N62977, N76885, W45533. 
W45520, W67533, W67534, W80460. 
N89761, AA01 1245, AA100471. 
AA101453, AA135125, AA135238. 

A A ") 0/1*70/1 A A IIHQTl A AT)7Q7/1 

AAZU4/U4, AAZz/o/j, AAZZ/o/4 


540331 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1284 of SEQ ID NO: 7, b is an integer of 15 to 
1298, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 7, and where b is greater than or equal to a + 
14. 


T60064, T62000, T39218, T39235, 
T39248, T63485, T63560, T63653, 
T63834, T63850, T63908, T63969, 
T92745, T92902, T94295, T94457, 
T94546 


540955 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1749 of SEQ ID NO:8, b is an integer of 15 to 
1 763. where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 8, and where b is greater than or equal to a + 
14. 


T47346, T39490, T49501, T53352, 
T53353, T58751, T59830, T62508, 
T70053 , T70 1 1 9, T7 1 663 , T7 1 8 1 6. 
T92710, T92786, T70242, T87877, 
T87967, T89395, T89753, R0O83O, 
R01486, R22448, R22500, R24884, 
R53792, R68690, R68745, R70643, 
R81546, R81545, R81829, R82028, 
R82074, H01094, H03335, H12560, 
H13083, H13287, H70273, H95157, 
H95199, N22040, N26996, N401 17, 
N53786, N54556, N69444, N73148, 
N76636, N93982, W52688, W74093, 
W79383, W94662, W96029, 
AAOOl 255, AAOOl 108, AA002260, 
AAOOl 63 7, AAO 10621, AAO 10622, 
AA031960, AA032042, AA057472, 
AA0693 1 3, AA0745 1 1 , AA 1 00094, 
AA224261 


541251 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2141 of SEQ ID NO:9, b is an integer of 15 to 
2 155, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:9, and where b is greater than or equal to a + 
14. 


T89145, T89238, T66188, T79629, 
T79714, R06893, R06935, R17707, 
R3391 1, R59938, R59939, H70419, 
H88949, H89182, H88949, H99641, 
N24430, N93479, W21497, AA047879, 
AA069880, AA070006, AA1 13048, 
AA1 13388, AA1 12639, AA127456, 
AA 169 143, AA 1 6923 5, AA 182036, 
AA188210, AA186357, AA188395, 
AA192379, AA197275, AA223748, 

A A A f^A QO ^ 
AA4o4oZ J 


541978 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence uescnDea uy ine general 
formula of a-b, where a is any integer between 1 to 
1 194 of SEQ ID NO: 10, b is an integer of 15 to 
1208, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 10, and where b is greater than or equal to a + 
14. 




547680 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 


T49230, T48210, T49231, R87539, 
W02155, W02798, W07585, W30953, 
W32489, W47384, W47256, W68528, 
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formula of a-b, where a is any integer between 1 to 
2298 of SEQ ID NO: 1 1 , b is an integer of 1 5 to 
2312, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 1 , and where b is greater than or equal to a + 
14. 


W68814, W70219, W70220, W78133, 
W79471, W81 199, W86008, W95376, 
AA027019. AA040292. AA040533, 
AA040756. AA041210, AA043912, 

AA461327 


547705 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
901 of SEQ ID NO: 12, b is an integer of 15 to 915, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 12, and 
where b is greater than or equal to a + 14. 


T70761, Rl 1269, H57226, N28016, 
N41991, W31920, AA224454 


549763 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1438 of SEQ ID NO: 13, b is an integer of 15 to 
1452, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 13, and where b is greater than or equal to a + 
14. 


T77113,T86571, T86749, H47480, 
R89205, H56994, H61812, N20326, 
N27600, N31373, N36157, N74455, 
N93384, W03 1 69 ? W25403, W77860, ! 
AA029438, AA029503, AA052974, 
AA053468, AA053190, AA054520, 
AA057649, AA057748, AA071554, 

A A 1 1 1C\AC\ A A 1 H'n/IC A A 1 HAH 

AA 179799, AA227845, AA227846 


549819 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
427 of SEQ ID NO: 14, b is an integer of 15 to 441, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 14, and 
where b is greater than or equal to a + 14. 




549820 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
510 of SEQ ID NO: 15, b is an integer of 15 to 524, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 15, and 
where b is greater than or equal to a + 14. 




549944 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
24 1 8 of SEQ ID NO: 1 6, b is an integer of 1 5 to 
2432, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 16, and where b is greater than or equal to a + 
14. 


W05270, AA193211 


551426 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
358 of SEQ ID NO: 17, b is an integer of 15 to 372, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 17, and 
where b is greater than or equal to a + 14. 




552182 


Preferably excluded from the present invention are 
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one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 
9 1 5 of SEQ ID NO: 1 8, b is an integer of 1 5 to 929, 
where both a and b correspond to the positions of 
nucleotide residues shown in SbQ ID NU: lo, and 
where b is greater than or equal to a + 14. 




552540 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
402 of SEQ ID NO: 19, b is an integer of 1 5 to 4 1 6, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 19, and 
where b is greater than or equal to a + 14. 




553367 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 839 of SEQ ID NO:20, b is an integer of 1 5 to 
1853, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 20, and where b is greater than or equal to a + 
14. 


R46353, R46444, R49217, R49217, 
R69441, R70422, H27076, R85073, 
N69960, N93506, W213I8, W92281 


554326 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1693 of SEQ ID NO:21, b is an integer of 15 to 
1707, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:21, and where b is greater than or equal to a + 
14. 


T64826, R10203, T97648, T97682, 
H24794, H38748, H84580, N42355 


554657 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
856 of SEQ ID NO:22 ? b is an integer of 15 to 870, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:22, and 
where b is greater than or equal to a + 14. 


T54995, T55161, T57268, R08423, 
R99052, R99250, H60049, H63552, 
H63597, H67322, H68531, N36577, 
N51896, N55541, N62719, N73182, 
N78443, N787 1 1 , W32492, W3749 1 , 
W37385, W81233, W81269, 
AA025552, AA025653, AA099004, 
AA099073, AA128876, AA155680, 
AA155970, AA1 59986, AA159987, 
AA17oo4s, AA232955, AA232999, 
AA233045, AA464479 


556156 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
lonnuid Kji d-u, wiicrt a ii» diiy integer uciwccu i iu 
640 of SEQ ID NO:23, b is an integer of 15 to 654, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 23, and 
where b is greater than or equal to a + 14. 


Rl 1 164, R12444, R151 18, R24789, 
H00898, N29154, N4271 1, W00889, 
W17263, W44321, AA005179, 

A A 1 1 1 AA1S87D? 

rvr\ l \J\J\J\JJ , / \. r\ 111 o^i, r\r\ 1JO / UZ, 

AA158780, AA158829 


557747 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 386 of SEQ ID NO:24, b is an integer of 1 5 to j 


T6 1 8 1 6, T67403, T73342, T734 1 1 , 
T89475, T89568, H47837, H47838, 
H61865, N54494, N63924, W89198 
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1400. where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:24, and where b is greater than or equal to a + 
14. 



558599 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
629 of SEQ ID NO:25, b is an integer of 1 5 to 643, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:25, and 
where b is greater than or equal to a + 14. 



T71049, T71 1 18, T95493, T99242, 
T99287, H93555, H93556, N39552, 
N45356, N53827, N58306 ; N58495, 
N68310, N69477, N73323, N74608, 
N77672, N78084, W00883, N90969, 
AA009570, AA081234, AA 12861 1, 
AA128612, AA130716, AA130801, 
AA132483, AA132572, AA132932, 
AA147273, AA147330, AA169473, 
AA 196031, AA 196060 



572403 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1117 of SEQ ID NO:26, b is an integer of 15 to 
1131, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:26, and where b is greater than or equal to a + 
14. 



573366 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
150 of SEQ ID NO:27, b is an integer of 15 to 164, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:27, and 
where b is greater than or equal to a + 14. 



573986 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
646 of SEQ ID NO:28, b is an integer of 15 to 660, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:28, and 
where b is greater than or equal to a + 14. 



575435 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3 122 of SEQ ID NO:29, b is an integer of 15 to 
3 136, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 29, and where b is greater than or equal to a + 
14. 



T39164, T39174, T40441, T40449, 
T40455, T51400, T69999, T93268, 
T94124, T94213, T94325, T94678, 
T96580, T96579, T98149, T90974, 
R08466, T97330, R01057, R21527, 
R21631, R28044, R32284, R33571, 
R33673, R40061, R44440, R44440, 
R55126, R55173, R63491, R63492, 
R64700, R68535, R72421, R72465, 
R74196, R77928, R78031, R80572, 
R82486, R82538, H15529, H15586, 
H20497, H20783, H21578, H25948, 
H25983, H42024, H42475, H42731, 
H43022, H43458, H47778, H48123, 
R88742, R89796, R90999, R93140, 
R93577, R93578, H48221, H48313, 
H53603, H54320, H54458, H57514, 
H57515, H58276, H58669, H62236, 
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H64556, H64657 ? H68468. H68832, 
H73763, H74146. H79745, H79746, 
H79951, H79952. H88625, H89320, 
H89321, H64556, H99470, N20526, 
N20609, N21014, N22983, N26530, 
N2845 1 , N29225, N3028 1 , N3 1 609. 
N32687, N34439, N35641, N42003, 
N42669, N46265, N46266, N63160, 
N68956, N76751, N79616, N91859, 
N91867, N91875, N93308, W00656, 
W02210, W05662, W19094, W19690, 
W19766, W20234, W23909, W23920, 
W23766, W24656, W25160, W32603, 
W32899, W35295, W37538, W37539, 
W61273, W61274, W61286, W65351, 
W69441, W69454, W69524, W69538, 
W69984, W72634, W88520, W90420, 
W93058, W93181, W93652, W93769, 
W92524, W95223, N90036 ; N90596, 
N91354, AA004315, AA005187, 
AA010768, AAOl 1049, AA025845, 
AA028943, AA028944, AA036885, 
AA043676, AA044019, AA044194, 
AA044633, AA044760, AA045805, 
AA045872, AA046059, AA046185, 
AA053688, AA055602, AA058395, 
AA069616, AA070803, AA070877, 
AA076618, AA076619, AA081635, 
AA086013, AA086001, AA086108, 
AA088405, AA088528, AA098990, 
AA099052, AA098968, AA099486, 
AAl 12997, AA134382, AA134394, 
AA 1 3203 8, A A 1 3 1 966, A A 1 3 5 1 78, 
AA135219, AA135352, AA135368, 
AA136149, AA136227, AA142955, 
AA147754, AA148934, AA148935, 
A A 1 50462, A A 1 6 1 240, AA 1 5969 1 , 
AAl 59622, AAl 67 108, AAl 67305, 
AA169502, AA176422, AA178843, 
AAl 80747, AAl 82407, AAl 82750, 
AA192405, AA192259, AA193226, 
AAl 947 13, AAl 94777, AA253456, 
AA25091 1, AA463349, AA463448, 

AA40JOJ / 


584341 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
LOrmuui oi d-u, wnere a is any integer dciwccii i iu 
2234 of SEQ ID NO:30, b is an integer of 15 to 
2248. where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:30, and where b is greater than or equal to a + 
14. 


T57793, T60105, T60148, T60207, 
T39185, T62531, T62548, T62606, 
T63248, T63308, T63963, T64488, 

1UHUJI, 10_//0!7, 1 UJ7VU, 1DJ71 1, 

T70024, T72012, T82355, T91763, 
T92526, T93717, T94845, T94890, 
T96 1 8 1 , H64702, H65 1 94, H65 1 94 


584435 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 


R37836, R37922, R97973, R97974, 
H57703, H65855, H65859, H65860, 
H70124, H70125, H84404. N26402, 
N74594, W02493. AA054124, 
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2033 of SEQ ID NO:3 1 , b is an integer of 1 5 to 
2047, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:3 1 , and where b is greater than or equal to a + 
14. 


AA054169, AA054189, AA1 15229, 
A A 132090, A A 132 191 


585187 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
1821 of SEQ ID NO:32, b is an integer of 15 to 
1 835, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:32, and where b is greater than or equal to a + 
14. 




585658 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1285 of SEQ ID NO:33, b is an integer of 15 to 
1 299, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:33, and where b is greater than or equal to a + 
14. 


T66734, R 14942, AA 1 71576, 
A A 1 96708 


585693 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3326 of SEQ ID NO:34, b is an integer of 15 to 
3340, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:34, and where b is greater than or equal to a + 
14. 


T63022, T72992, T73 1 1 7, R08 1 74, 
T95097, T95197, T96940, T97049, 
R22071, R22459, R26391, R33251, 
R36336, R53795, R68262, R68293, 
R76264, R78125, R78126, R82269, 
R82381, H01353, R95875, R95876, 
H57149, H57223, N30812, N41586, 
N53545, N76004, W04423, W93076, 
W93075, AA002005, AA001726, 
AA035777, AA056355, AA082477, 
AA151818, AA151817, AA181092, 
AA181110, AA181062, AA181063, 
AA458728 


585701 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1476 of SEQ ID NO:35, b is an integer of 15 to 
1490, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:35, and where b is greater than or equal to a + 
14. 




586019 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2841 of SEQ ID NO:36, b is an integer of 15 to 
2855, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:36, and where b is greater than or equal to a + 
14. 




587225 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 


R53038 
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formula of a-b, where a is any integer between 1 to 
976 of SEQ ID NO:37. b is an integer of 15 to 990, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO;37. and 
where b is greater than or equal to a + 14. 




587445 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
419 of SEQ ID NO:38, b is an integer of 15 to 433, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:38, and 
where b is greater than or equal to a + 14. 


T63800, T92291.T93032 


587572 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
9 1 2 of SEQ ID NO:39, b is an integer of 1 5 to 926, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:39, and 
where b is greater than or equal to a + 14. 


T39188, T57086, T57157, T57684, 
T59683, T59819, T61442, T40462, 
T63153, T63392, T63463, T63492, 
T63567, T63614, T64088, T64267, 
T64475, T64616, T65748, T65823, 

t^cooq T/c^o^n T/^nono "nmo c 

lojooo, itoyoy, loyovo, i /uzzo, 
T91680, T91712, T91718, T92174, 
T92207, T92485, T94608, T94930, 
T96156, T96416, H64383, H67218, 
H81539, H81539, N75529, N78904, 
N79800, N81037, N92395, W05322, 
W07040, W17198, W19062, W21038, 
W38307, W57819, W58196, W58305, 

W7^f»1A W7;4^1S W7££7/1 \U7QO^Q 

W94532, W94533, N91554 


587596 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
392 of SEQ ID NO:40, b is an integer of 15 to 406, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:40, and 
where b is greater than or equal to a + 14. 




588548 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1487 of SEQ ID NO:41, b is an integer of 15 to 
1 501, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:4 1 , and where b is greater than or equal to a + 
14. 


R08817, R05288, R72561 


588881 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 560 of SEQ ID NO:42, b is an integer of 1 5 to 
1574, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NfO:42. and where b is greater than or equal to a + 
14. 


T53536, T53537, T681 14, T68227, 
T72810, T74028, T79915, R15360, 
T97nn9 T"77mo T77n7n d^ioiai 

R42103, R69022, R69023, R77749, 
R78 1 00, R80740, R8074 1 , H 1 1 7 1 9, 
H11791, H12816, H21355, H21454, 
H39598, H52177, H52589, N58960, 
N63521, N991 13, W56632, W56546, 
W79086, W86574, W86708, W87269, 
W87270, AA004445, AA004448, 
AA04 1 274, AA04 1 1 90, AA 1 28 1 52. 
AA 125916, AA151162, AA15116I. 
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AA 153853, AA161 117, AA161 123 



588933 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2182 of SEQ ID NO:43, b is an integer of 15 to 
2 196. where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:43, and where b is greater than or equal to a + 
14. 



T53947, T57930, T58014, T61642, 
T62086, T62144, T67707, T67783, 
T68996, T72216, T91400, T84630, 
H40325. R83041, R83100, R86262, 
R86263, R91939, R92267, R94960. 
R95045, R96200, R96250, R98807, 
R99812, R9981 1, H48384, H57704, 
H57705, H58864, H59880, H59881, 
H61691, H61692, H62677, H62706, 
H62791, H62807, H65307, H65322, 
H65520, H70399, H71391, H72055, 
H72124, H72143, H72227, H90149, 
H90251, H93798, H93853, H94656, 
H94657, N52576, N68290, N69996, 
N72344, N80987, W00805, W04945 



592136 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3771 of SEQ ID NO:44, b is an integer of 15 to 
3785. where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:44, and where b is greater than or equal to a + 
14. 



T56435. T56586, R12185, H73242, 
H74I70. H97928., H99752, N22702, 
N28469, N28723, N291 19, N40389, 
N44822, N64243, N72873, N72909, 
W03094, W02900, AA029776, 
AA029777, AA043141, AA075877, 
AA 150621, AA234264, AA262981 



613777 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
466 of SEQ ID NO:45, b is an integer of 15 to 480, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:45, and 
where b is greater than or equal to a + 14. 



614669 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
996 of SEQ ID NO:46, b is an integer of 15 to 
1010, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:46, and where b is greater than or equal to a + 
14. 



T40168, T79688, R13509, R17640, 
R21689, H18568, W25423, W39596, 
W53031, AA082508, AA146679 



619502 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3759 of SEQ ID NO:47, b is an integer of 15 to 
3773, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:47, and where b is greater than or equal to a + 
14. 



T57882, T57964, R35719, R35828, 
R61628, HI 2952, H42833, H45734, 
H84427, N41844, W39544, AA039905, 
AA233571, AA233683 



619525 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1448 of SEQ ID NO:48, b is an integer of 15 to 
1462. where both a and b correspond to the 



T39535. T74055, R39623, R62868, 
R64651, R65629, H03029. H40547, 
R97358, H60900, H67966, H71201, 
H72546, H77491, H79590, H81459, 
N72440, N77701, AA221001, 
AA227317 
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positions of nucleotide residues shown in SEQ ID 
NO:48, and where b is greater than or equal to a + 
14. 




623660 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
547 of SEQ ID NO:49, b is an integer of 1 5 to 56 1 , 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:49, and 
where b is greater than or equal to a + 14. 


R25689, H80051, W38939, W78791, 
AA055158, AA099749, AA1 13422, 
AA1 13804, AA1 15779, AA182431, 
AA182755, AA188531, AA190692, 
AA224428 


625480 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 1 97 of SEQ ID NO:50, b is an integer of 1 5 to 
1 2 1 1 . where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 50, and where b is greater than or equal to a + 
14. 


R51936, H77807 


647688 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1586 of SEQ ID NO:51, bis an integer of 15 to 
1600, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 5 1 , and where b is greater than or equal to a + 
14. 


AA054968, AA071510, AA236671 


650865 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1554 of SEQ ID NO:52, b is an integer of 15 to 
1568, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 52, and where b is greater than or equal to a + 
14. 


T84055, W69878, AA1 12954, 
AA255796, AA258551, AA463341, 
AA424719 


651676 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1029 of SEQ ID NO:53, b is an integer of 15 to 
1043, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 53, and where b is greater than or equal to a + 
14. 


R50184, R50238, R75668, H13196, 
H13197, R86027, R93619, R93620, 
H53347, H53384, H53639, H53682, 
N95154, W21530, W32438, W450I2, 
AA025096, AA025186, AA036986, 
AA036987, AA044584, AA054519, 
AA054772, AA074644, AA079479, 
AA079480, AA223158, AA223436, 
AA464687, AA424138, AA429026, 

A./v4ZyiyS, AA4zyzJV, AA4Z/_)oI, 
AA427630 


651751 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2557 of SEQ ID NO:54, b is an integer of 15 to 
2571, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NFO:54, and where b is greater than or eaual to a + 


T39956, T50706, T50861, T71880, 
N79771, N93428, W07270, W19106, 
W21470, AA233679 
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14. 




651787 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
1 288 of SEQ ID NO:55, b is an integer of 1 5 to 
1302, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:55, and where b is greater than or equal to a + 
14. 


T59677, T59813, T63514, T64074, 
T69968. T73846, T74246, T89719, 
T89816, T89830, T92638, T92944, 
T9301 1, T93218, T98228, T85518, 
R47979, R48091, R56246, R56328, 
R73988, H05307, H05357, H24508, 
H47709, H47714, H48061, H48066, 
R96654, R96706, H51095, H51680, 
H51999, H52596, H52597, H78841, 
H80088, H82407, H82665, N41665, 
N54547, N69295, N76250, N80222, 
N92452, N941 17, N98344, N98394, 
W31336, W3851 1, W40187, W40190, 
N90939, AA024976, AA025072, 
AA046296, AA046360, AA075540, 
AA075553, AA075663, AA075664, 
AA075729, AA075781, AAl 58653, 
AA159063, AA164I91, AA164192, 
AA166826, AA166997, AA167336, 
AA169607, AA236638, AA463953, 
AA464089, AA429853, AA429884 


651840 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1423 of SEQ ID NO:56, b is an integer of 15 to 
1437, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 56, and where b is greater than or equal to a + 
14. 


T66896, W07604, AAOl 1006, 
AA025714, AA099639, AA102243, 
AAl 00320, AA099769, AAl 00565, 
AAl 12731, AAl 12732, AA112721, 
AAl 12780, AAl 12793, AAl 12800, 
AAl 12810, AAl 12826, AAl 12832, 
AAl 11913, AAl 12038, AAl 12790, 
AAl 12836, AAl 12948, AAl 12949, 
AAl 13000, AAl 28476, AAl 76521, 
AA176789, AA176673, AA178866, 
AA178904, AA1791 1 1, AA179247, 
AA179122, AA179972, AA180244, 
AAl 80980, AAl 80803, AAl 82902, 
AA178919, AA192575, AA192585, 
AAl 92264, AAl 927 10, AAl 93009, 
AA193072, AA193208, AA194449, 
AA194460, AA194479, AA194342, 
AA 1 95969, AA 1 9602 1 , AA 1 96089, 
AAl 96097, AAl 96 120, AAl 96364, 
AA196366, AA196653, AA196642, 
AA 1 96673, AA 1 9668 1 , AA 1 96846, 
AAl 9 / 1 JU, AAl 97 163, AAl 97239 


651892 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
roi inula oi a-D, wnere a is any integer ueiween i 10 
2019 of SEQ ID NO:57, b is an integer of 15 to 
2033, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 5 7, and where b is greater than or equal to a + 
14. 




652557 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a 
nucleotide sequence described by the general 
brmula of a-b, where a is any integer between 1 to 
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1818 of SEQ ID NO:58. b is an integer of 1 5 to 
1 832, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:58, and where b is greater than or equal to a + 
14. 




653011 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 392 of SEQ ID NO:59. b is an integer of 1 5 to 
1406, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 59. and where b is greater than or equal to a + 
14. 


T60269, T61649, T64306, R34841, 
R38709, R43326, R47775, R43326, 
R76527, R80595, R80596, H04312, 
H04354, H27791, R98843, H69074, 
N31337, N33901, N49898, N62500, 
N67530, W78148, W79913, AA128245, 
AA234063, AA234454, AA253399, 
AA253502 


656155 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
25 1 of SEQ ID NO:60, b is an integer of 1 5 to 265, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:60, and 
where b is greater than or equal to a + 14. 




656930 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
923 of SEQ ID NO:61, b is an integer of 15 to 937, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:61, and 
where b is greater than or equal to a + 14. 




659023 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
698 of SEQ ID NO:62, b is an integer of 15 to 712, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:62, and 
where b is greater than or equal to a + 14. 


AA024848 


659263 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1044 of SEQ ID NO:63, b is an integer of 15 to 
1058, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:63, and where b is greater than or equal to a + 
14. 




ooU696 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2677 of SEQ ID NO:64, b is an integer of 15 to 
2691, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
^0:64, and where b is greater than or equal to a + 
14. 


I4/4oo, I4/OVO, 14ooU2, I4oOUi, 
T49199, T49200, T49659, T49660, 
T49673, T49674, T51475, T56701, 
T60767, T60810, T91749, T92514, 
T70778, T90173, R09881 , T77979, 
T78190, T78323, T78702, T80415, 
T81934, T81935, T82983, T97143, 
R22979, R23085, R23454, R23465, 
R23985, R24181, R24474, R24475, 
R26053, R26062, R26967, R28422, 
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R31303, R31565, R33I06, R33203, 
R35991, R36364, R36676, R37192, 
R37193, R39689, R51 19L R53583, 
R62740, R62965, R63019, R63693. 
R637 1 7, R63763, R64 1 2 1 , R642 1 9, 
R66523, R68974, R68975, R701 14, 
R701 15 ; R72983, R73586, R73594, 
R78225, R78226, H01045, H01425, 
H01426, H01798, H40591, H45106, 
H45415, R86177, R86338, R92741, 
R96370, R96412, R97029, R97266, 
R97393, R97437, H50949, H51608, 
H51998, H52116, H57474, H57856, 
H57995, H59457, H59982, H601 1 1, 
H63800, H71325, H71371, H79869, 
H79870, H81092, H81093, H88562, 
H95676, H95745, N22278, N49708, 
N52631, N53654, N58430, N68462, 
N71638, N73373, N78020, N78852, 
N8 1 1 76, N94594, W0 1 664, W02 1 47, 
W02216, W04834, W04843, W 17251, 
W21564, W21539, W23632, W23802, 
W25419, W32384, W35222, W46230, 
W46231, W48691, W48692, W52704, 
W58519, W59976, W69762, W69868, 
W72449, W72261, W73733, W76298, 
W76478, W78140, W79490, W80420, 
W80548, W88575, W93509, W93508, 
N91306, AA031483, AA031504, 

AAU.5140Z, AAUJIjjU, AAUj4z_>z, 

AA035471, AA035582, AA037260, 
AA037507, AA040915, AA039800, 
AA04330 1 , AA043302, AA043640, 
AA045108, AA045154, AA054564, 
AA054624, AA063638, AA062919, 
AA083744, AA101855, AA102065, 
AAl 14883, AAl 14884, AAl 14889, 
AA134060, AA130288, AA157136, 

A A K71QI A A 1^712 1 AAl OA 1 CO 

AA 1 _) / 1 y 1 , A A Id/ 1 o 1 , A A 1 yo 1 oZ 


666881 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1503 of SEQ ID NO:65, b is an integer of 15 to 
1517, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
MO:65, and where b is greater than or equal to a + 
14. 




677071 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
11 14 of SEQ ID NO:66, bis an integer of 15 to 
1 128, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
SfO:66, and where b is greater than or equal to a + 
14. 


R68978, R69696, H04882, N55144 
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677997 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1014 of SEQ ID NO:67, b is an integer of 15 to 
1028, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:67, and where b is greater than or equal to a + 
14. 




681507 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2 1 1 9 of SEQ ID NO:68, b is an integer of 1 5 to 
2133, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:68, and where b is greater than or equal to a + 
14. 


T54754, T66864, T72618, T72688, 
T78143, T83143, T98584, R21505, 
R21607, R31970, R35046, R46863, 
R53841, R53877, R67660, R79744, 
R82384, R82702, H03297, H12692. 
R91706, R94178, R94179, H54137, 
H75449, H75448, N33743, N35941, 
N58696, N80900, W04462, W32400, 
W56025, W56100, W79532, W79612, 
AA026371, AA026464, AA031315, 
AA031424, AA080869, AA098956, 
AA102218, AA100703, AA1 14096, 
AA121 157, AA122375, AA129155, 
AA132527, AA132588, AA142892, 
AA143165, AA190870, AA190963, 
AA464462 


682736 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1622 of SEQ ID NO:69, b is an integer of 15 to 
1636, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:69, and where b is greater than or equal to a + 
14. 


T94338, R08358, T83373, T83518, 
R19695, R44251, R44251, H23998, 
H52552, H71674, H72238, N24833, 
N31760, N39199, N45266, W38403, 
W60006, W69358, W69359, W86240, 
W86269, AA057846, AA099877, 
AA1001 10, AA1 14232, AA122230, 
AA121389, AA121584, AA133105, 
AA161221, AA 173073, AA227447 


683116 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1451 of SEQ ID NO:70, b is an integer of 15 to 
1465, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 70, and where b is greater than or equal to a + 
14. 


R36287, H06617, H06748 


686494 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
i /_>o ot bc-i^ iu nu. / i, D is an integer oi i D to 
1772, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:71, and where b is greater than or equal to a + 
14. 


T62597, T89715, T91664, T93265, 
T66694, R13787, R16235, R19964, 
R37645, R40195, R40826, R45066, 
R46734, R52508, R40195, R40826, 

K.40/J4, K4_)UOO, KolZo4, HlO /4y, 

HI5Q41, H15952, H22809, H23014, 
H23480, H24054, H24162, N51085, 
N5421 1, N72577, W02404, AA001565, 
AA0 16969 


686634 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a 
lucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 149 of SEQ ID NO:72, b is an integer of 15 to 
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1 163, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 72, and where b is greater than or equal to a + 

1 A 

14. 




688221 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 
2908 of SEQ ID NO:73, b is an integer of 15 to 
2922, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 73, and where b is greater than or equal to a + 
14. 




703498 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1564 of SEQ ID NO:74, b is an integer of 15 to 
1578, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:74, and where b is greater than or equal to a + 
14. 


T52814, T59329, T59725, T63762, 
T7335 1 , R2 1 1 8 1 , R22799, R28634, 
R32514, R32564, R32627, R52152, 
R53100, H06479, H49626, H49716, 
H57878, H57879, H88974, H89060, 
H88974, N20384, N24121, N25447, 
N26475, N31016, N31420, N31907, 
N36109, N42690, N441 15, N51852, 
N68213, N70141, N70661 , N71996, 
N72027, N98318, N99378, N99479, 
W37925, W74077, W79645, 
AA022687, AA022806, AA055058, 
AA055059, AA076661, AA079608, 
AA126936, AA127139, AA128662, 
AA128648, AA12865L AA128787, 
AA128816, AA128840, AA132009, 
AA132016, AA132027, AA132097, 
AA1321 19, AA132149, AA133000, 
AA135495, AA137174, AA146977, 
AA147156, AA147863, AA147877, 
AA151371, AA151372, AA15I639, 
AA149559, AA157539, AA158192, 
AA199713, AA232546 


705143 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3219 of SEQ ID NO:75, b is an integer of 15 to 
3233, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:75, and where b is greater than or equal to a + 
14. 


T48699, T48700, T51420, T53379, 
T54426, T39566, T47698, T49972, 
T51294, T54475, T53380, T59401, 
T86970, T91310, T79635, T79720, 
T83472, T841 1 1, T84891, R33368, 
R33369, R33998, R36702, R55647, 
R63964, R64068, R75939, R80444, 
R80647, H00242, H00243, H01490, 
H01592, H04172, H04173, H13208, 
H13574, H21768, H21767, H25031, 
H26528, H28663, H39497, H39873, 
ri4ZUj /, H4zlUz, rl44jjo, ±i44jj9, 
H45520, H45519, R84559, R94554, 
R94555, R99885, R99886, H79800, 
H79894, H80460, H81380, N52494, 
N54896, N57784, N59747, N63528, 
N68124, N94624, N94848, N98872, 
W23823, W38568, W49671, W49765, 
W60785, W60786, W72534, W73483, 
W73555, W73568, W73487, W76108, 
W81036, W81073, AA024507, 
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AAUZ4jyZ, AAUzZOUj, AAUzjyUo, 

AA033919, AA033920, AA034494, 
AA035699, AA056692, AA058382, 
AA063569, AA069734, AA069751, 
AA 1 008 1 5 , AA 1 02343, AA 1 1 6023, 
AAl 16024, AA126868, AA127059, 
AA 1 25936, A A 1 3 1 868, AA 1 3 1 873, 
AA131977, AA148439, AA148438, 
AA1575I3, AA158201, AA158210, 

A A 1 <OQTA A A 1 ^OOTl A A/ICO/f"70 

AALDoyzo, AAl joVz/, AA4jo4/o 


705227 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1656 of SEQ ID NO:76, b is an integer of 15 to 
1 670, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 76, and where b is greater than or equal to a + 
14. 




705958 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 163 of SEQ ID NO:77, b is an integer of 15 to 
1 177, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:77, and where b is greater than or equal to a + 
14. 


157095, 157123, T57165, T57188, 
T57802, T57845, T62006, T62196, 
T39207, T63715, T64157, T64524, 
T64552, T65949, T71948, T82364, 
T82399, T89927, T91496, T91707, 
T92189, T92222, T92454, T92473, 
T93065, T93151, T94084, T94162, 
T94851, T94896, T96577, T98049, 
1 9o 14U, Ho /U3 /, N69U47, N79520, 
W00695, W16512, N91128 


705965 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
815 of SEQ ID NO:78, b is an integer of 15 to 829, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:78, and 
where b is greater than or equal to a + 14. 


AAl 72 120, AA460448 


706145 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 129 of SEQ ID NO:79, b is an integer of 15 to 
1 143, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 79, and where b is greater than or equal to a + 1 

1 A 

14. 


T48474, T54276, T54384, T94387, 
T94474, R 12367, W37454, W40384, 
W45354, W73244, W74705, W74742, 
AA100479, AA135190, AA147042, 
AA149010, AA148966, AA181300, 
AA187014, AA235328 


706473 


Preferably excluded from the present invention are 
jut ui iiiuic puiyiiuLicoiiLico comprising « 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1212 of SEQ ID NO:80, b is an integer of 15 to 
1 226, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 80, and where b is greater than or equal to a + 
14. 


R40073, N21295, N23386, N24733, 

Tsni?^0 N474fH M474fU M£77Q^ 

N77874, W03357, AAl 293 11, 
AA129355, AA133404, AA135135, 
AA151911, AA161316, AA424925, 
AA426165 


707380 


Preferably excluded from the present invention are 
3ne or more polynucleotides comprising a 
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nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
560 of SEQ ID NO:8 1 , b is an integer of 1 5 to 574, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:8l, and 
where b is greater than or equal to a + 14. 




707779 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2029 of SEQ ID NO:82, b is an integer of 15 to 
2043, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 82, and where b is greater than or equal to a + 
14. 




709441 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1042 of SEQ ID NO: 83, b is an integer of 15 to 
1056, where both a and b correspond to the • 
positions of nucleotide residues shown in SEQ ID 
NO:83, and where b is greater than or equal to a + 
14. 




710443 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2085 of SEQ ID NO:84, b is an integer of 15 to 
2099, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 84, and where b is greater than or equal to a + 
14. 


T50818, T60229, T64565, T72817, 
T82382, T74355, R08996, T78357, 
R14332, R23667, H66532, H66538, 
N44588, W05229, W52397, W52554, 
W57898, AA018200, AA057315, 
AA057333, AA079749, AA081890, 
AA085154, AA085336, AA102214, 
AA101505, AA101588, AA151381, 
AA179541, AA186541, AA190673, 
AA199674, AA203455, AA224094, 
AA227755 


710603 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3089 of SEQ ID NO:85, b is an integer of 15 to 
3 103, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:85, and where b is greater than or equal to a + 
14. 




710616 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
887 of SEQ ID NO:86, b is an integer of 15 to 901, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:86, and 
where b is greater than or equal to a + 14. 




710662 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
545 of SEQ ID NO:87, b is an integer of 15 to 559, 


H44435, H44469, N91837, N93564, 
W21040, AA156631, AAI69333, 
AA169539 
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where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:87, and 
where b is greater than or equal to a + 14. 




710917 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2273 of SEQ ID NO:88, b is an integer of 15 to 
2287, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 88, and where b is greater than or equal to a + 
14. 


T69770, T86679, T86771, R07492, 
T66725, T84963, R00544, R00647, 
R15450, R23175, R33014, R36435, 
R79175, R80392, HI 1 173, HI 6799, 
HI 6909, H23735, H23764, H26150, 
H40756, R96065, H50232, H50267, 
H8 1 826, H8 1 827, H85 1 00, H895 1 7, 
H89664, H97062, H97887, N26767, 
N30263, N41986, N78601 , N79449, 
N79984, N95158, N95364, N99142, 
W07339, W07819, W21534, W23977, 
W52960, W56869, W58197, W58306, 
W72638, W73505, W74799, W77918, 
W93541, W93542, W96456, W96556, 
AA009409, AA0101 15, AAO 101 16, 
AAO 1 0633, AAO 1 1223, AA022686, 
AA022805, AA026132, AA029615, 
AA044397, AA042848, AA128354, 
AA 1 28496, AA 1 33694, AA 14373 1 , 

A A 1 cm 1 O A A 1 £Lf\HC\£L A A 1 OTif\ 1 

AAl3VZlo, AAloU/9o, AA187301, 
AA1 87092, AA227584, AA227892 


711866 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
593 of SEQ ID NO:89, b is an integer of 15 to 607, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 89, and 
where b is greater than or equal to a + 14. 


N77998 


714903 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2324 of SEQ ID NO:90, b is an integer of 15 to 
2338, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 90, and where b is greater than or equal to a + 

1 A 

14. 




\ 718139 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1260 of SEQ ID NO:91, b is an integer of 15 to 
1274, where both a and b correspond to the 
josiiioiib ui nucieoiiuc resiuues snown in oc-y llj 
NO:91, and where b is greater than or equal to a + 
14. 


N23988, N31889, N32345, AA026422, 
AA026499, AA 169674, AA 169486 


719142 

I 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1397 of SEQ ID NO:92, b is an integer of 15 to 
1411, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
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NO:92. and where b is greater than or equal to a + 
14. 




719721 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
7 1 5 of SEQ ID NO:93, b is an integer of 1 5 to 729, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:93, and 
where b is greater than or equal to a + 14. 




719914 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 78 1 of SEQ ID NO:94, b is an integer of 1 5 to 
1 795, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:94, and where b is greater than or equal to a + 
14. 




720134 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
743 of SEQ ID NO:95, b is an integer of 15 to 757, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:95, and 
where b is greater than or equal to a + 14. 




720270 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
874 of SEQ ID NO:96, b is an integer of 15 to 888, 
where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:96, and 
where b is greater than or equal to a + 14. 




720583 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2537 of SEQ ID NO:97, b is an integer of 15 to 
2551 , where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:97, and where b is greater than or equal to a + 

1 A 

14. 




720904 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 

UilllUla Ui d^U, WllCrC d lb aUy IlllCgCl DCIWCCII 1 LL> 

1092 of SEQ ID NO:98, b is an integer of 15 to 
1 106, where both a and b correspond to the 
Dositions of nucleotide residues shown in SEQ ID 
VO:98, and where b is greater than or equal to a + 
14. 




721194 

i 
1 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a 
lucleotide sequence described by the general 
"ormula of a-b, where a is any integer between 1 to 
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1 254 of SEQ ID NO:99, b is an integer of 1 5 to 
1268, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:99, and where b is greater than or equal to a + 
14. 




721271 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1129 of SEQ ID NO: 100, b is an integer of 15 to 
1 143, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 100, and where b is greater than or equal to a + 
14. 




723886 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
571 of SEQ ID NO: 101, b is an integer of 15 to 
585, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 101, 
and where b is greater than or equal to a + 14. 




723968 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
565 of SEQ ID NO: 102, b is an integer of 15 to 
579, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 102, 
and where b is greater than or equal to a + 14. 


T49189, T49190, T57872, T57953, 
T60468, T60622, T68275, T68337, 
R10623, R10624, H19677, H19678, 
H25656, H26242, H27936, H27937, 
H43659, H44727, H45127, R83002, 
R83052, N44505, N52201, N71 160, 
N75069, N93722, W05541, W05805, 
W15578, W17186, W21128, W23812, 
W24230, W25266, W31654, W33175, 
W37240, W57606, W58199, W58308, 
W63709, W73015, W73152, W76623, 
W94088, W94089, W95125, W95242, 
N90 1 50, AAO 1 0262, AAO 1 040 1 , 
AAO 10479, AAO 10507, AA022656, 
AA022738, AA027253, AA037162, 
AA037181, AA047030, AA047248, 
AA04581 1, AA045906, AA076292, 
AA076293, AA 100771, AA 12820 1, 
AA129394, AA133794, AA156714, 
AA167700, AA167814, AA178899, 

AA1 /SVUz, AA4ol3_> /, AA40U0.5 1, 

AA428355 


725321 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
391 of SEQ ID NO: 103, bis an integer of 15 to 
405, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 103, 
and where b is greater than or equal to a + 14. 




725326 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2 1 44 of SEQ ID NO : 1 04, b is an integer of 1 5 to 
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2158, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 04, and where b is greater than or equal to a + 
14. 




726034 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
853 of SEQ ID NO: 105, b is an integer of 15 to 
867, where both a and b correspond to the positions 
ot nucleotide residues shown in bbQ ID NU.llo, 
and where b is greater than or equal to a + 14. 




726602 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
428 of SEQ ID NO: 106, b is an integer of 15 to 
442, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 106, 
and where b is greater than or equal to a + 14. 




726965 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 454 of SEQ ID NO: 1 07, b is an integer of 1 5 to 
1468, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 107, and where b is greater than or equal to a + 

1 A 

14. 




727809 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2474 of SEQ ID NO: 1 08, b is an integer of 1 5 to 
2488, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 108, and where b is greater than or equal to a + 

1 A 

14. 




731703 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1877 of SEQ ID NO: 109, b is an integer of 15 to 
1891, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 109, and where b is greater than or equal to a + 

1 A 

14. 


AA022892, AA046612, AA046520 




r rciciduiy caliuucu huiii liic pic^cui uivciiiivjn cue 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
1 545 of SEQ ID NO: 1 1 0, b is an integer of 1 5 to 
1559. where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 10, and where b is greater than or equal to a + 
14. 




733629 


Preferably excluded from the present invention are 
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one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
57 1 of SEQ ID NO: 1 1 1 , b is an integer of 1 5 to 
585, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:l 1 1, 
and where b is greater than or equal to a + 14. 




733749 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2374 of SEQ ID NO: 1 12, b is an integer of 15 to 
2388, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 12, and where b is greater than or equal to a + 

1 A 

14. 


R12963, R13257, R14924, R52718, 
R71280, H26508, H49904, W20330, 
AA069744, AA1 12936, AA233733 


734119 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2289 of SEQ ID NO:l 13, b is an integer of 15 to 
2303, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 113, and where b is greater than or equal to a + 
14. 


R68619, R80278, H08190, H08288, 
N31192, N42303, AA252183 


734637 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
737 of SEQ ID NO: 1 14, b is an integer of 15 to 
751, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 1 14, 
and where b is greater than or equal to a + 14. 


N36346, W37360, AA135919, 
AA188591, AA190956, AA191 167 


734638 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
3089 of SEQ ID NO:l 15, b is an integer of 15 to 
3103, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NFO: 115, and where b is greater than or equal to a + 
14. 




734865 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
874 of SEQ ID NO: 1 1 6, b is an integer of 1 5 to 

OOO, VVllCIC UUU1 a aim U L-UIICopUIlQ IU II1C pU2>ilIUUI> 

of nucleotide residues shown in SEQ ID NO: 1 16, 
and where b is greater than or equal to a + 14. 


AA126953, AA149347, AA160318, 
AA 173765 


738846 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
432 of SEQ ID NO:l 17, b is an integer of 15 to 
446, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 117, 


T59751, T60644, T89297, T90329, 
T90419, H64685, N74880 
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and where b is greater than or equal to a + 14. 




740584 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
250 of SEQ ID NO: 1 1 8, b is an integer of 1 5 to 
264, where both a and b correspond to the positions 
ot nucleotide residues shown in SbQ ID NU: l lo, 
and where b is greater than or equal to a + 14. 




741213 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
557 of SEQ ID NO: 1 1 9, b is an integer of 1 5 to 
571, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 1 19, 
and where b is greater than or equal to a + 14. 




741229 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 285 of SEQ ID NO: 1 20, b is an integer of 1 5 to 
1299, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 120, and where b is greater than or equal to a + 

1 A 

14. 




741299 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1635 of SEQ ID NO: 121, b is an integer of 15 to 
1649, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 121, and where b is greater than or equal to a + 

1 A 

14. 




743134 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2771 of SEQ ID NO: 122, b is an integer of 15 to 
2785, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 122, and where b is greater than or equal to a + 
14. 




744680 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 954 of SEQ ID NO: 1 23, b is an integer of 1 5 to 
1968, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
SfO:123, and where b is greater than or equal to a + 
14. 




744705 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 


R87645, N24592, N24957, N25844, 
N30699, N33738, N41313, W61 296, 
W65392, AA029407, AA029406, 
AA037259, AA199742, AA199790 
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1 69 1 of SEQ ID NO: 1 24, b is an integer of 1 5 to 
1 705. where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 24, and where b is greater than or equal to a + 
14. 




745337 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2367 of SEQ ID NO: 1 25, b is an integer of 1 5 to 
2381, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 125, and where b is greater than or equal to a + 
14. 


T40398, T41245, T26513, T26514, 
T265 1 5, R50522, R5 1 530, R5 1 53 1 , 
R52099, R52195, HI 5883, H40745, 
H45530, H45531, H49233, H49234, 
H5 1 1 60, H6 1 2 1 1 , H62 1 1 7, H93 1 48, 
N29189, N48350, N49126, N56774, 
N668 1 9, N7 1 954, N99689, W486 1 2, 
W67303, W67419, AA025497, 
AA040666, AA046266, AA046345, 
AA053465, AA053234, AA074556, 
AA074528, AA075941, AA079527, 
AA084953, AA132753, AA132802, 
AA159029, AA159030, AA159169, 
AA159274, AA160752, AA262679, 
AA427433, AA427688 


745570 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 699 of SEQ ID NO: 1 26, b is an integer of 1 5 to 
1713, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 126, and where b is greater than or equal to a + 
14. 


T55379, T78988, T95 100, R23674, 
R61397, R61442, R73724, R75646, 
R75752, R79492, N59852, N673 15, 
N70855, W06865, W24675, W78989, 
W78873, W80595, W94313, 
AA031905, AA032006, AA042987, 
AA043041, AA081690, AA460259, 
AA463823 


746078 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1500 of SEQ ID NO: 127, b is an integer of 15 to 
1514, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 127, and where b is greater than or equal to a + 
14. 




750595 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2035 of SEQ ID NO: 128, b is an integer of 15 to 
2049, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 128, and where b is greater than or equal to a + 
14. 


R38607, R46103, R46103, R55827, 
R56073, H05009, H05010, H05764, 
H05871, H70717, N22562, N50960, 
N66199, N75783, W32323, W32654, 
AA1 15520, AA1 14922, AA161333, 
AA253251, AA460716, AA460890 


750633 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1252 of SEQ ID NO: 129, b is an integer of 15 to 
1266, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
MO: 129, and where b is greater than or equal to a + 
14. 




750766 


Preferably excluded from the present invention are 


T61022, T61574, N74315, N98348. 
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one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1081 of SEQ ID NO: 130, b is an integer of 15 to 
1095, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 30, and where b is greater than or equal to a + 
14. 


N98517, W05223, W31082, W42972, 
W42973, W69783, W69731, 
AA029869, AA029316, AA040718, 
AA040719, AA148660, AA14866I, 
AA150953, AA151043, AA181851, 
AA186586, AA197153, AA197137, 
AA463512 


752225 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2876 of SEQ ID NO: 1 3 1 , b is an integer of 1 5 to 
2890, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 13 1, and where b is greater than or equal to a + 
14. 




754538 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
553 of SEQ ID NO: 132, b is an integer of 15 to 
567, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 132, 
and where b is greater than or equal to a + 14. 




754820 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
772 of SEQ ID NO:133, b is an integer of 15 to 
786, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 133, 
and where b is greater than or equal to a + 14. 




756565 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1207 of SEQ ID NO: 134, b is an integer of 15 to 
1221, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 134, and where b is greater than or equal to a + 
14. 


R19918, R23647, N50210, W31589, 
W81698, AA172287, AA173866 


756793 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1907 of SEQ ID NO: 135, b is an integer of 15 to 
1 92 1 , where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 135, and where b is greater than or equal to a + 
14. 




757431 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
389 of SEQ ID NO: 1 36, b is an integer of 1 5 to 
1003, where both a and b correspond to the 


T61971,R11782, R51982, R51981, 
H24532, H42326, H42923, H38029, 
H95132, N77240, N78638, N81066, 
W07134, W 16665, W 1 9796, W42604, 
W42607, W46765, W67123, W68839, 
W69749, W69856, AA0 1 94 1 5, 
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positions of nucleotide residues shown in SEQ ID 
NO: 136, and where b is greater than or equal to a + 

1 A 

14. 


AA039588, AA039589, AA055454, 
AA101 1 16, AA129779, AA148487, 

AA251440, AA430079 


757478 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
864 of SEQ ID NO:137 ; b is an integer of 15 to 
878, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 137, 
and where b is greater than or equal to a + 14. 




757695 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
249 1 of SEQ ID NO: 1 38, b is an integer of 1 5 to 
2505, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 138, and where b is greater than or equal to a + 
14. 




760876 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
258 of SEQ ID NO: 1 39, b is an integer of 1 5 to 
272, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 139, 
and where b is greater than or equal to a + 14. 




761528 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1578 of SEQ ID NO: 140, b is an integer of 15 to 
1 592, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 140, and where b is greater than or equal to a + 
14. 


T61999, T62191, N57708, N59676, 
AA001349, AA001982, AA464252, 
AA464360 


761936 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
828 of SEQ ID NO: 141, b is an integer of 15 to 
842, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 141, 
and where b is greater than or equal to a 14. 




761944 


Preferably excluded from the present invention are 
jnc ur iiiurc puiynuuicuLiLich L-uinpi imiiu <x 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3189 of SEQ ID NO: 142, b is an integer of 15 to 
3203, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 142, and where b is greater than or equal to a + 
14. 




764913 


Preferably excluded from the present invention are 
3ne or more polynucleotides comprising a 
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nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3460 of SEQ ID NO: 143, b is an integer of 15 to 
3474, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 143, and where b is greater than or equal to a + 
14. 




764941 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3269 of SEQ ID NO: 1 44, b is an integer of 1 5 to 
3283, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 144, and where b is greater than or equal to a + 
14. 


R23682, R25571, R40976, R44135, 
R40976, R44135, R62882, R63815, 
R64423, H05633, H12992, H13863, 
H13918, H19024, H19316, H22903, 
H24291, H25927, H27667, H27668, 
H28317, H28318, H39907, R85243, 
R93863, R98771, R98772, H57201, 
N27777, N62312, N65975, N79067, 
N94237, N98931, W19838, W24064, 
W31159, W40175, W5661 1, W60342, 
W81204, W81206, W81207, W93359, 
W93447, AA037481, AA121685, 
AA199815, AA199905, AA224144, 
AA224298, AA226800, AA233529, 
AA460353, AA4191 14, AA419149 


765903 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1804 of SEQ ID NO:145, b is an integer of 15 to 
1818, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 145, and where b is greater than or equal to a + 
14. 


R13305, R40788, R50797, R50915, 
R40788, R56524, R59696, R60018, 
H09347, H09407, H19221. H51737, 
H7364 1 , H73642, H905 1 8, H906 14, 
N44279, N45966, N51825, N52967, 
W15394, W58520, W78069, 
AA040801, AA041239, AA193309, 
AA 194263, AA425331, AA428477 


766122 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
500 of SEQ ID NO: 146, b is an integer of 15 to 
5 14, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 146, 
and where b is greater than or equal to a + 14. 




766719 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2521 of SEQ ID NO: 147, b is an integer of 15 to 
2535, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 147, and where b is greater than or equal to a + 

1 A 

14. 


T61333, T52655, T69392, T70444, 
T72342, T72383, T92195, T94967, 
T87463, Rl 1623, R12048, T781 15, 
T78851, T79946, T83322, T96968, 
T97079, T9741 1, R 18454, R21014, 
R21442, R23107, R23108, R23221, 
R35121, R37110, R38010, R38400, 
R41312, R49509, R52450, R41312, 
K4yM>y, K5oo50, R56651, R63015, 
R66787, R68818, R68926, R69892, 
R74178, R74263, R771 15, R771 16, 
R79241, H00340, H00401, H02817, 
H028 1 8, H03234, H 1 23 1 3 , H 1 2366, 
H21082, H21083, H21575, H39686, 
H43389, H45308, H47274, H47506, 
R85441, R89072, R89I72, R91233, 
R92017, R92062, R93635, R93790, 
R97298, R97323, H63388, H63440, 
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H67848. H68634, H70208. H73093, 
H73906, H74098, H73454, H7785I, 
H77903, H89736. H89799, H96012, 
H96999, H97208, H97750, H98624, 
N25144, N40991, N41793, N45001, 
N53013, N63728, N66887, N67316, 
N76307, N92620, N93546, N98219, 
N99033, W01073, W20158, W21151, 
W42485, W42532, W44556, W44547, 
W46274, W46275, W46293, W46760, 
W46907, W53017, W57643, W74262, 
W79876, AA028145, AA028182, 
AA028896, AA037086, AA043121, 
AA043969, AA 190453, AA191396, 
AA193355, AA194390, AA194476, 
AA461330 


767655 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2301 of SEQ ID NO: 148, b is an integer of 15 to 
23 15, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 148, and where b is greater than or equal to a + 

1 A 

14. 




767941 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2590 of SEQ ID NO: 149, b is an integer of 1 5 to 
2604, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 149, and where b is greater than or equal to a + 
14. 




768035 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
671 of SEQ ID NO: 150, b is an integer of 15 to 
685, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 150. 
and where b is greater than or equal to a + 14. 


R14455,R69813, N57212 


769888 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 089 of SEQ ID NO: 1 5 1 , b is an integer of 1 5 to 

1 1 ( \ \ wrne^r^ r\t~\tr\ a onH r\ pr\rrocMAiiH tr\ t" r\ 
1 iUJ, WIICIC UUII1 a cLllil U CUIICopUIlLl IL> II1C 

positions of nucleotide residues shown in SEQ ID 
>JO: 151, and where b is greater than or equal to a + 
14. 




771671 

< 
i 
1 


Preferably excluded from the present invention are 
3ne or more polynucleotides comprising a | 
lucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 1 03 of SEQ ID NO: 1 52, b is an integer of 1 5 to 
1117, where both a and b correspond to the 
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positions of nucleotide residues shown in SEQ ID 
NO: 152, and where b is greater than or equal to a + 
14. 




772876 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
2024 of SEQ ID NO: 153, b is an integer of 15 to 
2038, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 53, and where b is greater than or equal to a + 
14. 


H48052, H70779, H70778, W55869, 
AA024474, AA128713, AA158771 


773150 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
63 1 of SEQ ID NO: 1 54, b is an integer of 1 5 to 
645, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 154, 
and where b is greater than or equal to a + 14. 




773398 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1582 of SEQ ID NO: 155, b is an integer of 15 to 
1596, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 155, and where b is greater than or equal to a + 
14. 


W63659, AA080975, AA121709, 
AA126836, AA127584, AA134406, 
AA147005, AAI60159, AA164695, 
AA 1 656 1 1 , AA 1 7 1 799, AA233065 


773647 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1640 of SEQ ID NO: 156, b is an integer of 15 to 
1654. where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 56, and where b is greater than or equal to a + 
14. 




773927 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1801 of SEQ ID NO: 157, b is an integer of 15 to 
1815, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 157, and where b is greater than or equal to a + 
14. 




774100 

1 

I 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 383 of SEQ ID NO: 1 58, b is an integer of 1 5 to 
1397, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
^O: 158, and where b is greater than or equal to a + 
14. 


T907:>7, R17008, R18310, R98163, 
N94386, W21282, W55964, AA037125, 
AA081882, AA135947, AA136510, 
AA 155940 


774101 1 


Preferably excluded from the present invention are 1 


339231, R42286, R42286, H21387, 



WO 00/55180 



PCT/US00/05918 



99 





one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
942 of SEQ ID NO: 1 59, b is an integer of 1 5 to 
956, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 159, 
and where b is greater than or equal to a + 14. 


H21430, H23 195, N62733, N66184, 
N78457, N80264, N99178, AA045207, 
AA133141, AA135395, AA135659, 
AA135672, AA165439, AA165438, 
AA4 18539 


774159 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
225 1 of SEQ ID NO: 1 60, b is an integer of 1 5 to 
2265, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 160, and where b is greater than or equal to a + 
14. 




774341 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
984 of SEQ ID NO: 161, b is an integer of 15 to 
998, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 161, 
and where b is greater than or equal to a + 14. 




774371 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 736 of SEQ ID NO: 1 62, b is an integer of 1 5 to 
1750, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 162, and where b is greater than or equal to a + 
14. 




777534 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3082 of SEQ ID NO: 163, b is an integer of 15 to 
3096, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 163, and where b is greater than or equal to a + 
14. 


T64606, T66246, Rl 1978, R00627, 
R13377, R14039, R56458, R60447, 
R62230, R64606, R72959, R73576, 
R81926, H29425, H60246, H85563, 
N29906, N36864, N42958, N46134, 
W15640, W39775, N90323, AA007317, 
AA021093, AA026823, AA026955, 
AA034103, AA064957, AA075106, 
AA1 13409, AA134171, AA134170, 
AA136815, AA159636 


777623 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 202 of SEQ ID NO: 1 64, b is an integer of 1 5 to 
1216, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
vJO: 1 64, and where b is greater than or equal to a + 
14. 




779194 


Preferably excluded from the present invention are 
;>ne or more polynucleotides comprising a 
lucleotide sequence described by the general 
brmula of a-b, where a is any integer between 1 to 
766 of SEQ ID NO: 165, b is an integer of 15 to 
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780, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 165, 
and where b is greater than or equal to a + 14. 




779387 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
3366 of SEQ ID NO: 166, b is an integer of 15 to 
3380, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 166, and where b is greater than or equal to a + 
14. 


T47850, T70030, T70097, T97303, 
T97417, R26372, R27996, R28099, 
R48027, R76100, R76151, R78969, 
H01 122, H01 123, H69526, H69981, 
H88816, H88817, H88817, H99882, 
N28568, N36017, N36801, N45965, 
W39683, W44987, W46393, W47394, 
W47424, W52700, AA035254, 
AA035500, AA035102, AA039488, 
AA039489, AA069554, AA099394, 
AA099515, AA130160, AA147727, 
AA1576I6, AA182043, AA190771, 
AA191381, AA232291, AA233456, 
AA233496, AA234039, AA236285, 
AA427888, AA427971 


779790 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 63 1 of SEQ ID NO: 1 67, b is an integer of 1 5 to 
1645, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 167, and where b is greater than or equal to a + 
14. 




779818 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 1 34 of SEQ ID NO: 1 68, b is an integer of 1 5 to 
1 148, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 68, and where b is greater than or equal to a + 
14. 


T80350, AA172153 


779819 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2049 of SEQ ID NO: 169, b is an integer of 15 to 
2063, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
MO: 1 69, and where b is greater than or equal to a + 
14. 


T53889, T54036, T56942, T56943, 
T64670, T67876, T68027, T69603, 
T69675, T72245, R13895, R37729, 
R39041, R66644, R67363, H61695, 
H61696, H79871, H79872, H94755, 
N54393, N70849, N76357, W06839, 
W67873, W67874, W94734, 
AA036740, AA04I382, AA062758, 
AA 17 1946, AA464456 


780634 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2902 of SEQ ID NO: 170, b is an integer of 15 to 
2916, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
MO: 1 70, and where b is greater than or equal to a + 
14. 


T91261,R37843,R37928, R51931, 
R74365, R74367, H00839, H01223, 
N66989, W31896, W39259, AA251009, 
AA251479, AA262830, AA4 18381, 
AA4 18534 


780638 


Preferably excluded from the present invention are 
3ne or more polynucleotides comprising a 
lucleotide sequence described by the general 
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formula of a-b, where a is any integer between 1 to 
25 1 5 of SEQ ID NO: 171, b is an integer of 1 5 to 
2529, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 171, and where b is greater than or equal to a + 
14. 




780773 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
797 of SEQ ID NO: 172, b is an integer of 15 to 
811, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 172, 
and where b is greater than or equal to a + 14. 


T94203, R26771, R3 1421, R3 1436, 
R37199, R77716, R77727, R78060, 
R79203, R79205, R79469, R79472, 
H20928, H43091, H44086, H44174, 
N27827, N48150, N48678, N49710, 
N49816, N53296, N72238, N92833, 
W32965, W75970, AA046240, 
AA 122068, AA 182933 


780778 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2207 of SEQ ID NO: 173, b is an integer of 15 to 
222 1 , where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 73, and where b is greater than or equal to a + 
14. 


T93197, R63521, R63567, H03648, 
H03649, H63542, H63585, H71373, 
H84876, H85286, H87956, H88009, 
H88232, H88344, N24216, N25549, 
N34146, W85792, AA084961, 
AA084960, AA088785, AA 100682 


780873 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
743 of SEQ ID NO: 1 74, b is an integer of 1 5 to 
757, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 174, 
and where b is greater than or equal to a + 14. 


T80944, R64627, R64628, R70696, 
R70697, R71 1 19, R71300, H03131, 
R94989, R985 19, R98545, H60772, 
H82562, H89214, N31387, N70670, 
N77981, W58445, W58480, AA046891, 
AA046892, AA465001 


782113 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2207 of SEQ ID NO: 1 75, b is an integer of 1 5 to 
222 1 , where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 75, and where b is greater than or equal to a + 
14. 




782153 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1499 of SEQ ID NO: 176, b is an integer of 15 to 
1513, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 76, and where b is greater than or equal to a + 
14. 


T73302, T73365, R24876, R36231, 
R36232, R68235, R68528, R73630, 
R75759, H28780, H28756, H69128, 
H69129, N22916, N31304, N38744, 
N48381, W02714, W15469, W25572, 
W37894, W37954, W39623, W60018, 
AA026689, AA026700, AA 187498, 
AA188108, AA187980, AA261951 


782376 


Preferably excluded from the present invention are 
3ne or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
4069 of SEQ ID NO: 177, b is an integer of 15 to 
4083, where both a and b correspond to the 
Dositions of nucleotide residues shown in SEQ ID 
MO: 1 77, and where b is greater than or equal to a + 
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1 4. 




782420 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
27 1 8 of SEQ ID NO: 1 78, b is an integer of 1 5 to 
2732, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 78, and where b is greater than or equal to a + 
14. 




782672 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b : where a is any integer between 1 to 
858 of SEQ ID NO: 1 79, b is an integer of 1 5 to 
872, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 179, 
and where b is greater than or equal to a + 14. 


R33945, H97542, W93819, AA227573, 
AA227882, AA460150, AA460748 


783148 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2237 of SEQ ID NO: 1 80, b is an integer of 1 5 to 
225 1 , where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 180, and where b is greater than or equal to a + 
14. 




783510 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2775 of SEQ ID NO: 1 8 1 , b is an integer of 1 5 to 
2789, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 181, and where b is greater than or equal to a + 
14. 




783734 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3503 of SEQ ID NO: 182, b is an integer of 15 to 
3517, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
MO: 1 82, and where b is greater than or equal to a + 
14. 




784201 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a | 
lucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
844 of SEQ ID NO: 183, b is an integer of 15 to 
858, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO: 183, 
and where b is greater than or equal to a + 14. 




784381 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
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2373 of SEQ ID NO: 1 84. b is an integer of 1 5 to 
2387, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 184, and where b is greater than or equal to a + 
14. 




784387 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2871 of SEQ ID NO: 185, b is an integer of 15 to 
2885, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 85, and where b is greater than or equal to a + 
14. 


R32962, R65669, R70746. R80363, 
H06027, HI 1579, H84180. AA010747, 
AA074888, AA223293 


784639 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 
2 1 64 of SEQ ID NO: 1 86, b is an integer of 1 5 to 
2178, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 86, and where b is greater than or equal to a + 
14. 




784641 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 240 of SEQ ID NO: 1 87, b is an integer of 1 5 to 
1254, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 187, and where b is greater than or equal to a + 
14. 




785053 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1465 of SEQ ID NO: 188, b is an integer of 15 to 
1479, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 88, and where b is greater than or equal to a + 
14. 




785142 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3397 of SEQ ID NO: 189, b is an integer of 15 to 
341 1, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 189, and where b is greater than or equal to a + 
14. 




785584 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2603 of SEQ ID NO: 190, b is an integer of 15 to 
2617, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
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NO: 1 90, and where b is greater than or equal to a + 
14. 




785795 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3 1 30 of S EQ I D NO : 1 9 1 ' , b is an integer of 1 5 to 
3 144, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 191, and where b is greater than or equal to a + 
14. 




786283 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2556 of SEQ ID NO: 192, b is an integer of 15 to 
2570, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 192, and where b is greater than or equal to a + 
14. 




786335 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1510 of SEQ ID NO:193, b is an integer of 15 to 
1 524, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 93, and where b is greater than or equal to a + 
14. 




786511 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1664 of SEQ ID NO: 194, b is an integer of 15 to 
1678, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 194, and where b is greater than or equal to a + 
14. 




787330 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2810 of SEQ ID NO: 195, b is an integer of 15 to 
2824, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 195, and where b is greater than or equal to a + 
14. 




787377 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
4246 of SEQ ID NO: 1 96, b is an integer of 1 5 to 
4260, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 196, and where b is greater than or equal to a + 
14. 


Ijol^y, 163176, 165462, 18753U, 
T87531, T90458, T83039, T83977, 
T84 1 80, R 1 3022, H233 1 6, H405 1 8, 
R88510, R91571, H62310, H73670, 
H73413, H77723, H81660, N32679, 
N44824, N50589, N55310, N64096, 
N69880, N92004, N99388, W90426, 
W90148, AA151077, AA179970, 
AA 180462, AA195170, AA 195270, 
AA195707, AA195744, AA425027 
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787662 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3103 of SEQ ID NO: 197, b is an integer of 15 to 
3117, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 197, and where b is greater than or equal to a + 
14. 




788754 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2469 of SEQ ID NO: 1 98, b is an integer of 1 5 to 
2483, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 198, and where b is greater than or equal to a + 
14. 




789351 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 224 of SEQ ID NO: 199, b is an integer of 15 to 
1238, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 1 99, and where b is greater than or equal to a + 
14. 




789466 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
626 of SEQ ID NO:200, b is an integer of 15 to 
640, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:200, 
and where b is greater than or equal to a + 14. 


N627 1 8, AA2 1 1 883, AA25298 1 


790396 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1425 of SEQ ID NO:201, b is an integer of 15 to 
1439, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:201, and where b is greater than or equal to a + 

1 A 

14. 




791673 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 

LOI UlUla UI a-U, WIlClC a li> any UllCgCl UClWLCll l IKJ 

1233 of SEQ ID NO:202, b is an integer of 15 to 
1247, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:202, and where b is greater than or equal to a + 
14. 




792080 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 


T80259, N44613 
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732 of SEQ ID NO:203, b is an integer of 15 to 
746, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:203, 
and where b is greater than or equal to a + 14. 




793025 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2156 of SEQ ID NO:204, b is an integer of 15 to 
2 1 70, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:204, and where b is greater than or equal to a + 
14. 




793043 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2606 of SEQ ID NO:205, b is an integer of 15 to 
2620, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:205, and where b is greater than or equal to a + 
14. 




793386 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1000 of SEQ ID NO:206, b is an integer of 15 to 
1014, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:206, and where b is greater than or equal to a + 
14. 




795144 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1353 of SEQ ID NO:207, b is an integer of 15 to 
1367, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 207, and where b is greater than or equal to a + 
14. 




795911 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1484 of SEQ ID NO:208, b is an integer of 15 to 
1498, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:208, and where b is greater than or equal to a + 
14. 


T4004L R75763, H07057, H43863, 
H53392, H71544, H84663, N28804, 
N94279, W 19740, AA017623, 
AA0571 1 1, AA058918, AA 195576 


795962 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2351 of SEQ ID NO:209, b is an integer of 15 to 
2365, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
^0:209, and where b is greater than or equal to a + 
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796221 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
996 of SEQ ID NO:2 1 0, b is an integer of 1 5 to 
1010, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:210, and where b is greater than or equal to a + 
14. 




796283 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1534 of SEQ ID NO:21 1, b is an integer of 15 to 
1548, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 2 1 1 , and where b is greater than or equal to a + 
14. 




796392 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 5 1 5 of SEQ ID NO:2 1 2, b is an integer of 1 5 to 
1529, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:212, and where b is greater than or equal to a + 
14. 




797655 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2561 of SEQ ID NO:213, b is an integer of 15 to 
2575, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:213, and where b is greater than or equal to a + 
14. 




799486 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2026 of SEQ ID NO:214, b is an integer of 15 to 
2040, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:214, and where b is greater than or equal to a + 
14. 




799681 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3 1 0 of SEQ ID NO:2 1 5, b is an integer of 1 5 to 
324, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:215, 
and where b is greater than or equal to a + 14. 




800221 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
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formula of a-b, where a is any integer between 1 to 
1461 of SEQ ID NO:216, b is an integer of 15 to 
1475, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:216, and where b is greater than or equal to a + 
14. 




800376 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1373 of SEQ ID NO:217, b is an integer of 15 to 
1 387, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:2l7, and where b is greater than or equal to a + 
14. 




800567 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1819 of SEQ ID NO:218, b is an integer of 15 to 
1 833, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:218, and where b is greater than or equal to a + 
14. 




800652 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2578 of SEQ ID NO:219, b is an integer of 15 to 
2592, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:2 19, and where b is greater than or equal to a + 
14. 




800748 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2390 of SEQ ID NO:220, b is an integer of 15 to 
2404, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:220, and where b is greater than or equal to a + 
14. 




802032 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2656 of SEQ ID NO:221, b is an integer of 15 to 
2670, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:22 1 , and where b is greater than or equal to a + 
14. 




802050 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1742 of SEQ ID NO:222, b is an integer of 15 to 
1 756, where both a and b correspond to the 


T53455, T53456, T64307, T64694, 
T7101 1, T71073, R09951, R12591, 
R18956, R22898, R23000, R24702, 
R25196, R27761, R27844, R43964, 
R46320, R54857, R54866, R43964, 
R60214, R60448, R69089, R69203, 
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positions of nucleotide residues shown in SEQ ID 
NO:222, and where b is greater than or equal to a + 
14. 


R70698. R70699, R71940, R72061. 
R73121. R73174. H22669, H22686, 
H25678. H27383, H27962, H27963, 
H28646. H29871, H29967, H39890, 
H37770, H44247, H44701, H45421, 
R83508. R83540, R88432, H65089, 
H65136, H82626, H82627, H83486, 
H83487, H84231, H84553, H85813, 
H86051, H86914, H86915, H87763, 
H87812, H92048, H92218, H92310, 
H92366, H93438, H94153, H94253, 
H95552, H96048, H96410, N78955, 
N80229 ; N95017, N99227, W17349, 
W23863. W37217, W37556, W38519, 
AA000983, AA000984, AAOOl 124, 
AAOO 1178, AAO 12816, AAO 12817, 
AA012821, AA012837, AA013129, 
AA013296, AA0I3322, AA015870, 
AAO 16173, AAO 16172, AAO 1 6244, 
AAO 1 7427, AAO 17532, AAO 17510, 
AA017650, AA018432, AA018433, 
AAO 18668, AAO 18669, AAO 18788, 
AA018789, AA018932, AA018933, 
AAO 18800, AAO 19295, AAO 19296, 
AAO 196 16, AAO 19634, AAO 19820, 
AA021468, AA021467, AA021555, 
AA020761, AA036874, AA040654, 
AA046028, AA046080, AA047875, 
AA054063, AA054205, AA053997, 
AA058827, AA058954, AA059096, 
AA059097, AA121321, AA121453, 
AA425728, AA427798 


805551 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2365 of SEQ ID NO:223, b is an integer of 1 5 to 
2379, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 223, and where b is greater than or equal to a + 
14. 




805662 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2497 of SEQ ID NO:224, b is an integer of 15 to 
25 1 1, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 224, and where b is greater than or equal to a + 
14. 




805750 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
587 of SEQ ID NO:225, b is an integer of 15 to 
601, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:225, 
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and where b is greater than or equal to a + 14. 




805860 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
493 of SEQ ID NO:226, b is an integer of 15 to 
507, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:226, 
and where b is greater than or equal to a + 14. 




805886 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 027 of SEQ ID NO:227, b is an integer of 1 5 to 
1 04 1 , where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:227, and where b is greater than or equal to a + 
14. 




806706 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1644 of SEQ ID NO:228, b is an integer of 15 to 
1658, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:228, and where b is greater than or equal to a + 
14. 




81 1637 


r\ c 11 ill/* 1 -i . . * 

Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1602 of SEQ ID NO:229, b is an integer of 15 to 
1616, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
^fO:229, and where b is greater than or equal to a + 
14. 


T59548, T59503, T61640, R47891, 
R53382, R69888, R78209, HI 1069, 
H49549, H70903, H70985, H85798, 
H88010, H88233, H89244, H70903, 
N48638, N67235, W 16765, W44942, 
W72288, W76314, AA010071, 
AA013237, AA01333I, AA018680, 
AA102724, AA132323, AA143684, 
AA173703, AA213813, AA213892, 
AA214580, AA223769, AA256832 


811782 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1914 of SEQ ID NO:230, b is an integer of 15 to 
1928, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:230, and where b is greater than or equal to a + 

1 A 

14. 




812338 


Preferably excluded from the present invention are 
uric ui iiiuic puiyiiuciL/Uiicica Lunipnhinti a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 22 1 of SEQ ID NO:23 1 , b is an integer of 1 5 to 
1235, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NKD:23 1, and where b is greater than or equal to a + 
14. 


R14488, H20945, H85272, N36641, 

W JZJZ / 


812439 


Preferably excluded from the present invention are 
3ne or more polynucleotides comprising a 
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nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 
2533 of SEQ ID NO:232, b is an integer of 15 to 
2547, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:232, and where b is greater than or equal to a + 
14. 




812645 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
990 of SEQ ID NO:233, b is an integer of 15 to 
1004, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:233, and where b is greater than or equal to a + 
14. 


T47861, T56070, T51490, T53266, 
T56036, T62925, T63268, T63920, 
T65968, T90499, T92798, T94959, 
T95012, R62607, R62656, R72831, 
R73017, R73018, R73285, H03018, 
H04300, H25930, H25956, H26558, 
H28208, H43607, H44636, H44649, 
H45454, H45544, R92028, R97989, 
N49912, N55253, N76103, N76860, 
N91838, W23759, W73482, W94362, 
W94471, N89886, AA046695, 
AA187153, AA187175 


812770 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2096 of SEQ ID NO:234, b is an integer of 15 to 
2110, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:234, and where b is greater than or equal to a + 
14. 


T39754, T39831, T39352. T62702, 
T92238, T92280, T92968, T94256, 
T86698, T86793, T88969, R08026, 
R09266, T99878, R18049, R19212, 
R21573, R21599, R65715, H21005, 
H25255, H48018, R83571, H51996, 
H62745, H63322, H71550, H73155, 
H73631, H78047, H78489, H85242, 
H84914, H95643, N25403, N25830, 
N39488, N44902, N45050, N72391, 
N79701, N94855, W02622, W031 17, | 
W04789, W30780, W31 1 19, W31 146, 
W44536, W57915, W67327, W68227, 
W72924, W79796, W94218, W92I84, 
AA029874, AA041265, AA070556, 
AA070987, AA071217, AA0751 10, 
AA075613, AA084227, AA086143, 1 
AA126166, AA127661, AA135577, 
AA135557, AA135653, AA136492, 
AA 172281, AA 180259, AA 180507, 

A A 1 nannn a a ^ 1 i 'inn a a a ^ r» y 

AA192889, AA21 1798, AA427386 


812893 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3514 of SEQ ID NO:235, b is an integer of 15 to 
3528, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
SfO;235, and where b is greater than or equal to a + 
14. 




813080 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
524 of SEQ ID NO:236, b is an integer of 15 to 
538, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:236, 
and where b is greater than or equal to a + 14. 
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813139 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2014 of SEQ ID NO:237. b is an integer of 15 to 
2028, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:237, and where b is greater than or equal to a + 
14. 


T80022, T80132, H57912, H61357 


815326 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1501 of SEQ ID NO:238, b is an integer of 15 to 
1515, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:238, and where b is greater than or equal to a + 
14. 




815740 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1714 of SEQ ID NO:239, b is an integer of 15 to 
1728, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:239, and where b is greater than or equal to a + 
14. 


T48264, T58091, T94419, T94506, 
H21757 ? H99081, N26947, N36795, 
N45955, N66570, N70184, N98830, 
W321 13, W32171, W55906, W55927, 
W61339, W60040, W80432, W80562, 
W81 101, AA025239, AA026026, 
AA046321, AA046146, AA204703 


815812 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 103 of SEQ ID NO:240, b is an integer of 15 to 
1117, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:240, and where b is greater than or equal to a + 
14. 


T90521, R07475, R07526, T98792, 
T98793, R45273, R52676, R45273, 
R59860, R61768, H07859, H08666, 
H38684, R83910, R83909, H59038, 
H59037, H63995, H64043, H67088, 
H67624, N26301, N32125, N33562, 
N41543, N56792, AA010140, 
AA010139, AA01 1662, AA01 1709, 
AA044827, AA129084, AA151918, 
A A 173794 


824865 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2357 of SEQ ID NO:241, b is an integer of 15 to 
2371, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 241, and where b is greater than or equal to a + 
14. 


T49439, T49440, T74012, R05533, 
R05643, R71805, R79363, R79364, 
R91535, H61048, H61610, H66233, 
H69618, H70463, H70613, H70890, 
H71293, H78547, H81 120, H91295, 
H91390. N57962, N64309, N70328, 
N71483, N74460, N99513, W02797, 
W03055, N91438, AA022995, 
AA022463, AA151573, AA151722 


825138 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3262 of SEQ ID NO:242, b is an integer of 15 to 
3276, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:242, and where b is greater than or equal to a + 
14. 




825535 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
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nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
722 of SEQ ID NO:243, b is an integer of 15 to 
736, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:243, 
and where b is greater than or equal to a + 14. 




826203 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2297 of SEQ ID NO:244, b is an integer of 15 to 
23 1 K where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:244, and where b is greater than or equal to a + 
14. 




827046 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
405 1 of SEQ ID NO:245, b is an integer of 1 5 to 
4065, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 245, and where b is greater than or equal to a + 
14. 


T63435, T63759, T8771 1, T94058, 
T94805, T94844, T94889, T86880, 
T86881, T80042, R00243, R00352, 
R13034, R31385, R32380, R32381, 
R38760, R40284, R40418, R51387, 
R51490, R40284, R40418, R71495, 
R71549, R771 10, R771 1 1, R81535, 
R81534, H02414, H04748, H04837, 
H05744, H05850, HI 2437, HI 2438, 
H24410, H84506, H88056, H88079, 
H88080, H88266, H88520, H88523, 
H88561, H88567, H8881 1, H89242, 
H89243, H89340, H89522, H88080, 
H88520, H8881 1, H89243, H89340, 
N22133, N30400, N47068, N50832, 
N62530, N63385, N6671 1, N66730, 
N66728, N67341, N67944, N7I637, 
N71853, N71904, N79428, N66391, 
W01663, W25692, W56009, W56318, 
AA055188, AA055919, AA076369, 
AA076498, AA079647, AA079553, 
AAl 15543, AAl 15054, AA122371, 
AA121426, AA164879, AA164878, 
AA 1 73652, AA 1 7365 1 , AA258324, 
AA258532, AA460643, AA460990, 
AA280874, AA280953, AA525305, 
AA525328, AA526641, AA552970, 
AA593665, AA570032, AA570417, 
AA572744, AA728803, AA728824, 
AA746917 


827168 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1471 of SEQ ID NO:246, b is an integer of 15 to 
1485, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NFO:246, and where b is greater than or equal to a + 

14. ; 




827195 


Preferably excluded from the present invention are 
3ne or more polynucleotides comprising a 1 
lucleotide sequence described by the general I 


T77108, R11986 
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formula of a-b, where a is any integer between 1 to 
1472 of SEQ ID NO:247, b is an integer of 15 to 
I486, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:247, and where b is greater than or equal to a + 
14. 




827249 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1980 of SEQ ID NO:248, b is an integer of 15 to 
1994, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:248, and where b is greater than or equal to a + 
14. 




827447 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 647 of SEQ ID NO:249, b is an integer of 1 5 to 
1661, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 249, and where b is greater than or equal to a + 
14. 




827515 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2344 of SEQ ID NO:250, b is an integer of 15 to 
2358, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:250, and where b is greater than or equal to a + 
14. 




827621 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
683 of SEQ ID NO:251, b is an integer of 15 to 
697, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:251, 
and where b is greater than or equal to a + 14. 




827883 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2944 of SEQ ID NO:252, b is an integer of 15 to 
2958, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:252, and where b is greater than or equal to a + 
14. 




828040 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2513 of SEQ ID NO:253, b is an integer of 15 to 
2527, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 


T78257, T81592, T83408, T98857, 
T99453, R24503, R24602, R34836, 
R34932, R52437, R52501, R52500, 
H10205, H12773, H12827, H2054O, 
H20632, H40525, R92740, H51257, 
H51827, H781 14, H781 13, H93565, 
N30243, N30795, N41570, N57137, 
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NO:253, and where b is greater than or equal to a + 
14. 


N67626, N71081, N75985, N76340, 
W0 1320, W04402. W04410, W52430. 
W52471, W61358, W60048, 
AA040527, AA040528. AA044739, 
AA044794, AA 133224, AA 1 30908, 
AA130822, AA142867, AA151675, 
AA 1 5 1 755, A A47046 1 , A A524808, 
AA7 15484, AA720952, AA730460, 
AA912077, AA961362, AA961363 


828360 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 169 of SEQ ID NO:254, b is an integer of 15 to 
1 183, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:254, and where b is greater than or equal to a + 
14. 


T39184, T40461, T6341 1, T71316, 
T89154, T89248, R21853, R21870, 
R22009, R22010, R33088, R33178, 
R51751, R66596, R70491, R70581, 
R82639, R82684, H00709, HI 1650, 
H17014, H19338, H38138, H79933, 
H80766, H82262, H83318, H83679, 
N22884, N33281, N34791, N44515, 
K52015, N54628, N64069, N64136, 
N74874, N74875, N92414, N92810, 
W01786, W05708, W19189, W19348, 
W24929, W42669, W45192, W46546, 
W47392, W47422, W60251, W67177, 
W67178, W79541, W79622, W84535, 
W90125, W94769, W95205, 
AA027281, AA035333, AA035334, 
AAU37062, AA041467, AA043350, 
AA044657, AA056021, AA056069^ 
AA056757, AA058356, AA058435, 
AA084638, AA126486, AA126612, 
AA127391, AA127516, AA127573, 
AA127613, AA133186, AA133373, 
AA133313, AA131305, AA131548, 
AA134952, AA134902, AA148589, 
AA159517, AA172259, AA210910, 
AA2 10909 


828506 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2037 of SEQ ID NO:255, b is an integer of 1 5 to 
205 1 , where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:255, and where b is greater than or equal to a + 
14. 


T46854, T51 134, T63778, T63812, 
T70197, T94033, T94784, Rl 1818, 
T78022, T78185, T97720, T97823, 
T99847, R00419, R06015, R14242, 
R15768, R16272, R22870, R24857, 
R24859, R36940, R37122, R38128, 
R40537, R40537, R64393, R66369, 
R66406, R67096, R67139, R69618, 
R69710, R77468, R81558, R82623, 
H03456, H03540, H03681, H04772, 
H04868, H27957, R83222, R97633, 
R99738, H54239, H71042, H75761, 

I47^8QA 1477^521 UQ^nQA Ufil7^A 

H87347, H87884, H90290^ H90942, 
H94688, H95048, H99140, N21141, 
N23049, N24389, N24821, N25733, 
N28713, N33386, N35058, N35850, 
N36275, N36446, N36851, N41970, 
N45071, N46122, N46168, N47026, 
N66222, N66465, N71931, N74548, 
N99686, W02943, W37106, W37807, 
W39258, W40485, W52921, W56441, 
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W57563. W57776, W58586, W58587, 
W79329, W92948, W92949, 
AAO 1 1548, AAO 1 1527. AA023000. 
AAO'22467, AA024997, AA025209, 
AA025216, AA025227, AA025990, 
AA028003, AA033608, AA037401. 
AA039442, AA039443. AA043901, 
AA056925, AA057070, AA07408L 

A A AOTOT) A A r\f\f\'*> O A A 1 1 *"» O O "1 

AA083873, AA099028, AAl 12887, 
AAl 15001, AA114964, AA128132, 
AA125887, AA135310, AA136391, 
AA148227, AA149076, AA149077, 
AA148545, AA156636, AA1601 12, 
AA 1 60 1 1 3, A A 1 69459, AA 1 8 1 734, 
AA187469, AA187626, AA189064, 
AA191260, AA191538, AA207172, 
AA207171, AA224J59, AA226905, 
AA226915, AA235559, AA459908' 


828517 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
672 of SEQ ID NO:256, b is an integer of 15 to 
686, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:256, 
and where b is greater than or equal to a + 14. 


H15804, H18452, AA146592, 
AA149939, AA149892, AA160732. 
AA191608, AA548983, AA554733. 
AA600759, AA865400, AA907885, 
AA954237 


828898 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2308 of SEQ ID NO:257, b is an integer of 15 to 
2322, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
3SfO:257, and where b is greater than or equal to a + 
14. 


T61075, T91806, R09240, R09355, 
T99060, T99658, R0703 1, R07043, 
R07075, R07102, R28642, R32575, 
R36973, R47863, R47864, HI 5908, 
H16014, H19893, H40060, H44782, 
R92942, R92943, H59884, H59885, 
H67802, H68075, N58069, N64287, 
N71857, N72594, N98414, W02374, 
W30702, W31135, W37192, W60618, 
AA045338, AA055209, AA055299, 
AAl 14871, AAl 14872, AA120998, 
AA 1 22326, AA 1 2 1 537, AA 1 2770 1 , 
AA156728, AA181228, AA181833, 
AAl 924 14, AAl 92434, AA468743, 
AA468763, AA523325, AA523458, 
AA526457, AA533984, F16728, 
AA584430, AA601952, AA6 13639, 
AA570586, AA665254, AA728791, 
AA728810, AA729554, AA729948, 
AA736948, AA827503, AA863088, 
AA865405, AA872707, AA87321 1, 

A A2777S') A AQ"7Qin£ A A QQA^QA 
/\/\5 / / / oZ, AAo /yjUO, AAc5J50joO, 

AA894507, AA908568, AA9 19045, 
AA939288, AA960779, A1053399, 
AI053494, AI053497, AI053505, 
AI053537, AI053548, AI053565, 
AI053578, AI053607, AI053632, 
A1053648, AI053687, AI053698, 
AI053723, A1053746, A1053750, 
AI053867, AI053875, AI053904, 
AI053976, A1054008, AI054040, 
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AI054099, AJ054098. A1054186, 
A1054207, AI05420L A1054218, 
AI054230, AI054262, AI054282, 
AI054295, AI054324, AI054347, 
AI05440K F 18087, W92362, 
AA093600 


828959 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2247 of SEQ ID NO:258, b is an integer of 15 to 
2261, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:258, and where b is greater than or equal to a + 
14. 


T49 1 1 0, T49 1 1 1 , H037 1 4, H45 126, 
H45429, H88387 ? H88456, H88387, 
N20209, N29249, N29276, N32771, 
N36721, N41772, N41777, N79003, 
N92380, W 1 5282, W 197 18, W24622, 
W58051, W58374, N89975, AA029669, 
AA18I566, AA 1 8246 1, AA 1 86831. 
AA1 86832, AA460703, AA460878, 
AA430595, AA430596, AA430747, 
AA557632, AA61031 1, AA687639, 
AA872173, AA887603, AA992459, 
N83579. AA642545, C20993, 

A A HQ 1 1 7Q 

A.AUV 1 I /V 


829081 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 360 of SEQ ID NO:259, b is an integer of 1 5 to 
1374, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:259, and where b is greater than or equal to a + 

1 A 




830069 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1944 of SEQ ID NO:260, b is an integer of 15 to 
1958, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:260, and where b is greater than or equal to a + 

1 A 

14. 


R98775, H86395, W03494, W21603, 
W39528, AA013007 


830109 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2938 of SEQ ID NO:261, b is an integer of 15 to 
2952, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:261, and where b is greater than or equal to a + 

1 A ' 

14. 




830176 


Preferably excluded from the present invention are 

JUL- Ul IIIUI C puiy 11UL< ICL/llUCo L-Ullipi 1 r» llliZ a 

nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 353 of SEQ ID NO:262, b is an integer of 1 5 to 
1367, where both a and b correspond to the 
30sitions of nucleotide residues shown in SEQ ID 
MO:262, and where b is greater than or equal to a + 
14. 


T55657, T55577, R47955, R48067, 
R4QQ^4 RS510^ RSS1Q6 R 7dO^O 

IV "7 7 JH, I\JJ 1 7J. IVJ J 1 70, IV / HUJjVJ, 

R74066, R74121, R74165, N39617, 
N46765, W52387, W53032, AA 18 1872, 
AA2 10720, AA235708, AA427672, 
AA428451, AA587689, AA593989, 
AA580508, AA738289, AA863320, 
AA985417 


830241 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 


T50395, T52656, T52657, T59679, 
T59815, T71267, T71401, T83949, 
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nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2972 of SEQ ID NO:263, b is an integer of 1 5 to 
2986, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:263, and where b is greater than or equal to a + 
14. 


R08594, R08686. T82168, T85364, 
T85403, T85462. T99588. RI9848, 
R23594, R26150, R30987. R34212, 
R34329, R45949, R45949, R71572, 
R76884, R77046, R78812. R79310, 
R79674, R79863, R8133K R81582, 
H06174, H06438, H09357, H09416, 
H78585, H78637, H93997, H95034, 
H96313, H98061, N22977, N31015, 
N32393, N33210, N40268, N41923, 
N55580. N62347, N63268, N69012, 
N77082, N78438, N78878, N79109, 
N99916, W00679, W03474, W05350, 
W06941, W06854, W1535 L Wl 99 18, 
W25292, W25298, W31697, W32150, 
W32002, W39443, W56864, W72I21, 
W77845, N9042 1 , N9 1 264, AA 1 3 1 53 1 , 
AA131605, AA150778, AA150886, 
AA165100, AA165080, AA164538, 
AA164685, AA226732, AA227473, 
AA533788, AA558790, AA738250, 
AA767460, AA808772, AA863422, 
AA876634, AA888217, AA902465, 
AA9 17896, AA948725, AA977275, 
AI083708, C01 143, N90j37 


830264 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1013 of SEQ ID NO:264, b is an integer of 15 to 
1027, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:264, and where b is greater than or equal to a + 
14. 




830402 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1547 of SEQ ID NO:265, b is an integer of 15 to 
1561, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:265, and where b is greater than or equal to a + 
14. 


T48752, T4875 1 , T93 1 34, T9324 1 , 
R34614, R34615, R77506, H27565, 
H27647, W33042, W33093, W33104, 
AA03419L AA521 157, AA552029, 
AA878639, A1000768, A1052421 


830414 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
ij/Z ot obl^ IJJ JNU.zoo, D is an integer 01 I j to 
1586, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:266, and where b is greater than or equal to a + 
14. 




830444 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
758 of SEQ ID NO:267, b is an integer of 15 to 
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772, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:267. 
and where b is greater than or equal to a + 14. 




830476 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2468 of SEQ ID NO:268, b is an integer of 15 to 
2482, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:268, and where b is greater than or equal to a + 
14. 




830624 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2480 of SEQ ID NO:269, b is an integer of 1 5 to 
2494, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 269, and where b is greater than or equal to a + 
14. 




830643 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 8 1 3 of SEQ ID NO:270, b is an integer of 1 5 to 
1 827, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:270, and where b is greater than or equal to a + 
14. 


T58947, T58886, H05457, H07007, 
H14769, H15494, H43780, W47128, 
W47090, AA236593, AA236594, 
AA278666, AA278197, AA280763, 
AA552030, AA569812, AA570495, 
AA847858 


830714 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3712 of SEQ ID NO:271, b is an integer of 15 to 
3726, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:271, and where b is greater than or equal to a + 
14. 


T66210, R54846, R54610, R80475, 
HI 1702, H89352, H89538, H89545, 
H89352, N92237, AA088248, 
AA088648, AA 152243, AA 152209, 
AA232083, AA232084, AA281189, 
AA2880 1 2, AA4 1 9484, A A4 1 96 1 1 , 
AA635556, AA6581 15, AA731 1 15, 
AA767864, AA902794, AA922587, 
N84692 


830826 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
642 of SEQ ID NO:272, b is an integer of 15 to 
656, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:272, 
and where b is greater than or equal to a + 14. 




830888 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 163 of SEQ ID NO:273, b is an integer of 15 to 
1 1 77, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:273, and where b is greater than or equal to a + 
14. 




830984 


Preferably excluded from the present invention are 
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one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 339 of SEQ ID NO:274, b is an integer of 1 5 to 
1353, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:274, and where b is greater than or equal to a + 
14. 




831015 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2648 of SEQ ID NO:275, b is an integer of 15 to 
2662, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:275, and where b is greater than or equal to a + 
14. 




831080 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
2540 of SEQ ID NO:276, b is an integer of 1 5 to 
2554, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:276, and where b is greater than or equal to a + 
14. 




831101 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1792 of SEQ ID NO:277, b is an integer of 15 to 
1 806, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:277, and where b is greater than or equal to a + 
14. 


T51286, T51410, T39928, T76990, 
T77156, T77499., R33812, R33813, 
R38383, H21687, H21714, H21898, 
H21919, H25832, H26197, H26795, 
H28008, H28649, H28869, H44418, 
H45258, H45325, H92329, H95779, 
AA043477, AA043478, AA054267, 
AA054080, AA257073, AA257167, 
AA458482, AA459283, AA459512, 
AA425918, AA428787, AA287938, 
AA288002, AA505764, AA558609, 
AA743768, AA805217, AA894751, 
AA95493I, AA976613, AI056442, 
AI074512, F19600, C00516, C17221, 
CI 9044 


831146 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2494 of SEQ ID NO:278, b is an integer of 15 to 
2508, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:278, and where b is greater than or equal to a + 
14. 




831215 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2398 of SEQ ID NO:279, b is an integer of 15 to 
2412, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
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NO:279, and where b is greater than or equal to a + 
14. 




831231 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3558 of SEQ ID NO:280, b is an integer of 15 to 
3572, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:280, and where b is greater than or equal to a + 
14. 




831242 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2347 of SEQ ID NO:28K b is an integer of 15 to 
2361, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:281, and where b is greater than or equal to a + 
14. 


R24850, R44553, R44553, N28609 


831267 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1573 of SEQ ID NO:282, b is an integer of 15 to 
1587, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:282, and where b is greater than or equal to a + 
14. 




831272 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1959 of SEQ ID NO:283, b is an integer of 15 to 
1973, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:283, and where b is greater than or equal to a + 
14. 




831291 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1048 of SEQ ID NO:284, b is an integer of 15 to 
1062, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:284, and where b is greater than or equal to a + 
14. 




831382 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1405 of SEQ ID NO:285. b is an integer of 15 to 
1419, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
\IO:285, and where b is greater than or equal to a + 
14. 




831624 


Preferably excluded from the present invention are 
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one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
1944 of SEQ ID NO:286, b is an integer of 15 to 
1 958, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:286, and where b is greater than or equal to a + 
14. 




831640 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1216 of SEQ ID NO:287, b is an integer of 15 to 
1230, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:287, and where b is greater than or equal to a + 
14. 




831688 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 623 of SEQ ID NO:288, b is an integer of 1 5 to 
1637, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:288, and where b is greater than or equal to a + 
14. 


T50037, R16008, R28438, R35855, 
R70096, H12528, H21713. H27583, 
R92877, N31 160, N64728, N95336, 
W04892, W24359, W39124, W56834, 
W61228, W76089, AA000992, 
AA054070, AA057867, AA 128735, 
AA157619, AA157633, AA186509 


831690 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3294 of SEQ ID NO:289, b is an integer of 1 5 to 
3308, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:289, and where b is greater than or equal to a + 
14. 




831718 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2225 of SEQ ID NO:290, b is an integer of 1 5 to 
2239, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:290, and where b is greater than or equal to a + 
14. 




831832 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1502 of SEQ ID NO:291, b is an integer of 15 to 
1516, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:291, and where b is greater than or equal to a + 
14. 




831907 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 


T57273, R50749, H87724, AA236748, 
AA252480, AA252512, AA279648, 
A A279856, AA5 1 2986. AA593 101, 
AA742353, AA806266, AA830807, 
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2195 ofSEQ ID NO:292, b is an integer of 15 to 
2209, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:292, and where b is greater than or equal to a + 
14. 


AA838419, AA878541. AI089406 


831938 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2057 of SEQ ID NO:293, b is an integer of 15 to 
207 1 , where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:293, and where b is greater than or equal to a + 
14. 




831954 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1837 of SEQ ID NO:294, b is an integer of 15 to 
1851, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:294, and where b is greater than or equal to a + 
14. 


AA425659, AA427784, AA603348, 
AA740730, AA746891, AA767876, 
AA768318, AA811192 


832028 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2984 of SEQ ID NO:295, b is an integer of 1 5 to 
2998, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:295, and where b is greater than or equal to a + 
14. 




832043 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 268 of SEQ ID NO:296, b is an integer of 1 5 to 
1282, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:296, and where b is greater than or equal to a + 
14. 




832055 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
664 of SEQ ID NO:297, b is an integer of 15 to 
678, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:297, 
and where b is greater than or equal to a + 14. 


T55840, T65026, T85378, T97664, 
R21752, R38028, R38114, R79190, 
R79933, H27252, H28594, H38179, 
H52504, H61762, H64985, H64984, 
H80983, H64985, W19298, W38161, 
W45410, W60075, W73887, 
AA0 10631, AA035576, AA037696, 
AA037722, AA043216, AA043217, 
AA085492, AA088439, AA129575, 
AA129574, AA136658, AA136645, 
AA147228, AA148284, AA155661, 
AA 157944, AA 182640, AA 190966, 
AA 19 14 14, AA502832, AA524526, 
AA581093, AA603586, AA627686, 
AA662517, AA903050, AA962397, 
AA988297, W60032, C05782, C061 11, 
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C06123,C06365, C16377 


832124 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1668 of SEQ ID NO:298, b is an integer of 15 to 
1682, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:298, and where b is greater than or equal to a + 
14. 




832145 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
1580 of SEQ ID NO:299, b is an integer of 15 to 
1594, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:299, and where b is greater than or equal to a + 
14. 




832254 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1088 of SEQ ID NO:300, b is an integer of 15 to 
1 102, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 300, and where b is greater than or equal to a + 
14. 




832331 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
1075 of SEQ ID NO:301, b is an integer of 15 to 
1089, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:301 , and where b is greater than or equal to a + 
14. 




832360 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 
1270 of SEQ ID NO:302, b is an integer of 15 to 
1284, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 3 02, and where b is greater than or equal to a + 
14. 




832401 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1095 of SEQ ID NO:303, b is an integer of 15 to 
1 1 09, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
MO: 303, and where b is greater than or equal to a + 
14. 


R44301, R44301, R64177, R67317, 
H14557, H14558, H95697, H98099, 
N76143, N80185, N91919, W03620, 
N89751, AA037403, AA043199, 
AA1 15195, AA126984, AA287843, 
AA470665, AA7 13676. AA836329 


832403 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
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nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 
574 of SEQ ID NO:304. b is an integer of 1 5 to 
588, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:304, 
and where b is greater than or equal to a + 14. 




832437 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2005 of SEQ ID NO:305, b is an integer of 15 to 
2019, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:305, and where b is greater than or equal to a + 
14. 




832492 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3303 of SEQ ID NO:306, b is an integer of 15 to 
3317, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:306, and where b is greater than or equal to a + 
14. 


T39695, T93340, T94018, R37464, 
R48985, R81 197, R81306, H09730, 
H10488, H20077, H26355, H44167, 
H66653, H66652, H9344K H95634, 
N21 122, N3 1 137, N36102, N39058, 
N39056, N41726, N44108, N48248, 
N62579, N69937, N73073, N73085, 
N75034, N75419, N80353, N98402, 
N98614, W02296, W02312, W05712, 
W19510, W56426, W56310, W56311, 
W56353, W56456, W60626, W60627, 
W94951, W95848, W96132, W96133, 
N89916, AA031971, AA121379, 
AA121380, AA126802, AA129078, \ 
AA129079, AA 149578, AA259087, 
AA429410, AA429457, AA494332, 
AA602997, AA640565, AA731854, 
AA766500, AA7 '69717, AA824556, 
AA824560, AA825584, AA825924, 
AA831365, AA857427, AA864804, 
AA877673, AA886291, AA888506, 
AA948257, AA954718, AA962473, 
AA962630, AI024764, C00923 


832598 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1269 of SEQ ID NO:307, b is an integer of 15 to 
1283, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:307, and where b is greater than or equal to a + 
14. 


AA179189, AA179199, AA483506, 
AA55 1 887, AA63 1 1 89, AA8065 13, 
AA837535 


832605 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
4239 of SEQ ID NO:308, b is an integer of 1 5 to 
4253, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:308, and where b is greater than or equal to a + 
14. 




834510 


Preferably excluded from the present invention are 


AA036881, AA593656. AA749013. 
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one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2 1 69 of SEQ ID NO:309, b is an integer of 1 5 to 
2183, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:309, and where b is greater than or equal to a + 
14. 


AA885587, AA953834, A1089760, 
AI097541 


835139 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3078 of SEQ ID NO:3 10, b is an integer of 15 to 
3092, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:3 10, and where b is greater than or equal to a + 
14. 


R20799, R20912, R24679, R25179, 
R27752, R27753, R34881, R34983, 
R62621, R62672, R63644, R63645, 
R63707, R63754. R64165, R66336, 
R66337, R67478, R761 13, R79475, 
R79947, R80040, R80239, R80347, 
R81703, R81704, H00296, H00334, 
H03690, H06286, H06338, HI 5772, 
H15773, H17464. H17570, H18473, 
H18581, H27396, H59355, H60010, 
H600 1 1 , H8 1 738, H8 1 739, H85 1 5 1 , 
H99488, N22740, N27287, N29648, 
N40024, N44259, N56603, N66901, 
N67813, N73296, N78755, N79053, 
W02360, W04650, W 16638, W23994, 
W31574, AA026935, AA029759, 
AA030015, AA037453, AA037539, 
AA074776, AA075032, AA082470, 
AA125847, AA125848, AA133803, 
AA133804, AA171700, AA171624, 
AA460439, AA460440, AA229613, 
AA229704, AA490407, AA507836, 
AA555000, AA558375, AA581610, 
AA583156, AA614396, AA622078, 
AA622792, AA573324, AA575970, 
AA658946, AA662616, AA661494, 
AA742747, AA746025, AA747027, 
AA82823 1 , AA9 1 1 854, AA932862, 
AA932967, AA953903, AA969763, 
AA973490, AA974858, D82805, 
N56443, W03397, N87782, C17301, 
AA093368, AA093741 


835142 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 282 of SEQ ID NO:3 1 1 , b is an integer of 1 5 to 
1296, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:3 1 1, and where b is greater than or equal to a + 
14. 




835271 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 334 of SEQ ID NO:3 1 2, b is an integer of 1 5 to 
1348, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
nJO:3 12, and where b is greater than or equal to a + 
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14. 




835369 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
399 of SEQ ID NO:3 1 3, b is an integer of 1 5 to 
413, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:313, 
and where b is greater than or equal to a + 14. 




835430 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 729 of SEQ ID NO:3 1 4, b is an integer of 1 5 to 
1 743, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:3 14, and where b is greater than or equal to a + 
14. 




835462 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
2030 of SEQ ID NO:3 1 5, b is an integer of 1 5 to 
2044, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:315, and where b is greater than or equal to a + 
14. 




835539 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1 736 of SEQ ID NO:3 1 6, b is an integer of 1 5 to 
1750, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:316, and where b is greater than or equal to a + 
14. 




835635 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2369 of SEQ ID NO:3 1 7, b is an integer of 1 5 to 
2383, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:3 1 7, and where b is greater than or equal to a + 
14. 


R08753, R08753, R18799, H1793 1, 
H92797, N26921, N39878, AA069527, 
AA069528, AA192726, AA527342, 
AA594555, AA744123, AA806333, 
AA804403, AA81 1410, AA834380, 
AA91 1900, AA928410, AA976336, 
AI054047 


835815 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1047 of SEQ ID NO:318, b is an integer of 15 to 
1061, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:318, and where b is greater than or equal to a + 
14. 


N34655, N51635, AA146803, 
AA635825, AA661648, AA 744678, 
AA767727, AA829571, AA878646, 
AA887947, AA962414 


836161 


Preferably excluded from the present invention are 
3ne or more polynucleotides comprising a 
lucleotide sequence described by the general 
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formula of a-b, where a is any integer between I to 
2358 of SEQ ID NO:319, b is an integer of 15 to 
2372, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO: 3 19, and where b is greater than or equal to a + 
14. 




836213 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
424 of SEQ ID NO:320, b is an integer of 15 to 
438, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:320, 
and where b is greater than or equal to a + 14. 




836371 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
288 1 of SEQ ID NO:32 1 , b is an integer of 1 5 to 
2895, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:321, and where b is greater than or equal to a + 
14. 


R51309, R51421, H92393, AA027066, 
AA029900, AA029988, AA121315, 
AA121458, AA235804, AA235805, 
AA528009 


836618 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1161 of SEQ ID NO:322, b is an integer of 15 to 
1 175, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:322, and where b is greater than or equal to a + 
14. 




836895 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3564 of SEQ ID NO:323, b is an integer of 15 to 
3578, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:323, and where b is greater than or equal to a + 
14. 


T58153, H52653, H54656, H54657, 
H63551, H63595, H64019, H64073, 
H91 160, H9 1211, W40235, W45471, 
W86085, W86141, AA079853, 
AA081692, AA082043, AA 136424, 
AA 1667 16, A A 166806, AA232636, 
AA417255, AA27823 1, AA465183, 
AA482770, AA485036, AA485151, 
AA543054, AA580845, AA582157, 
AA632202, AA580595, AA580712, 
AA714219, AA730742, AA731716, 
AA749004, AA761750, AA805016, 
AA80437 1 , AA8 1 0686, AA8 1 1 573, 
AA912023, AA933881, AA953645, 
N84915, N84914, AA094644, 
AA2 19263 


837181 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1701 of SEQ ID NO:324, b is an integer of 15 to 
1715, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
MO:324, and where b is greater than or equal to a + 
14. 
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837238 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 
1674 of SEQ ID NO:325, b is an integer of 15 to 
1 688, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:325, and where b is greater than or equal to a + 
14. 




837337 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 
1618 of SEQ ID NO:326, b is an integer of 15 to 
1632, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:326, and where b is greater than or equal to a + 
14. 




837530 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2208 of SEQ ID NO:327, b is an integer of 15 to 
2222, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:327, and where b is greater than or equal to a + 
14. 




837551 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2153 of SEQ ID NO:328, b is an integer of 15 to 
2 1 67, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:328, and where b is greater than or equal to a + 
14. 


R32620, H14146, H14152, H14176, 
H23I34, H23135, H39661, H40959, 
H43793, H89978, N95385, W74136, 
W79674, AAI48653, AA148866, 
AA176600, AA 176831, AA176853, 
AA176960, AA195247, AA195432, 
AA243640, AA243759, AA258378, 
AA458602, AA463989, AA464129, 
AA4 18426, AA5 14447, AA5 15681, 
F17274, AA745713, AA748828, 
AA768685, AA828210, AA865669, 
AA894376, AA906678, AA973976, 
AA975159, AA977112, AA989448, 
AA996318, A1084115, C03377, 
AA291674, AA292183, AA399227 


837622 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2359 of SEQ ID NO:329, b is an integer of 15 to 
2373, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:329, and where b is greater than or equal to a + 
14. 




839908 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1355 of SEQ ID NO:330, b is an integer of 15 to 
1369, where both a and b correspond to the 


H00388 
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positions of nucleotide residues shown in SEQ ID 
NO:330, and where b is greater than or equal to a + 
14. 




839949 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2850 of SEQ ID NO:33 L b is an integer of 15 to 
2864, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:33 1, and where b is greater than or equal to a + 
14. 




840000 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1971 of SEQ ID NO:332. b is an integer of 15 to 
1985, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:332, and where b is greater than or equal to a + 
14. 


N3 1 1 78, AA 1 27053, AA 1 27054, 
AA158523, AA458650, AA429099, 
AA533105, AA632061, AA804959, 
AI083728, AA641620, C15514, 
AA482401, AA482546, D20434 


840095 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3073 of SEQ ID NO:333, b is an integer of 15 to 
3087, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:333, and where b is greater than or equal to a + 
14. 




840166 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
884 of SEQ ID NO:334, b is an integer of 15 to 
898, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:334, 
and where b is greater than or equal to a + 14. 




840249 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
930 of SEQ ID NO:335, b is an integer of 1 5 to 
944, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:335, 
and where b is greater than or equal to a + 14. 




840601 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1593 of SEQ ID NO:336, b is an integer of 15 to 
1 607, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:336, and where b is greater than or equal to a + 
14. 




840613 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
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nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3142 of SEQ ID NO:337, b is an integer of 15 to 
3 156, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:337, and where b is greater than or equal to a + 
14. 




840699 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1001 of SEQ ID NO:338, b is an integer of 15 to 
1015, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:338, and where b is greater than or equal to a + 
14. 




840752 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2074 of SEQ ID NO:339, b is an integer of 1 5 to 
2088, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:339, and where b is greater than or equal to a + 
14. 




840755 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
3 1 1 0 of SEQ ID NO:340, b is an integer of 1 5 to 
3 1 24, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:340, and where b is greater than or equal to a + 
14. 


T57108, T57176, T74743, T77315, 
T78379, R12958, R20783, R20892, 
R21751, R21796, R40153, R45262, 
R77721, R78054, R78258, R78259, 
H09712, H09767, H09853, HI 1767, 
H12018, H15956, H23057, H23153, 
H23152, H24337, R99189, R99188, 
H507I4, H50818, H80858, H80954, 
H88936, H89165, N20086, N23817, 
N26014, N26287, N26603, N28761, 
N28817, N30771, N34519, N36179, 
N36646, N39466, N44167, N48755, 
N66360, N94369, W73964, W79270, 
W84318, W96356, W96355, 
AAOl 1090, AAOl 1089, AAO 19540, 
AAOl 8804, AA022750, AA022852, 
AA025733, AA025734, AA039842, 
AA045071, AA045453, AA055314, 
AA0553 1 5, AA083 1 89, AA083 1 90, 
AA084374, AA088698, AA088835, 
AA101934, AA101933, AA127099, 
AA127242, AA125914, AA126525, 
AA129220, AA151769, AA149728, 
AA149794, AA1501 11, AA156586, 
AA191756, AA221003, AA461267, 
AA226380, AA226492, AA278931, 
AA470412, AA505893, AA513664, 
AA515582, AA564504, AA59436L 
AA63 1351, A A5 80020, AA8 12186, 
AA830236, AA831237, AA858302, 
AA946744, W84345, C04338, C05340, 
C 14 190, AA2 14461, AA2 18996, 
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AA403162, AA403230, AA421391, ! 
AA488608, AA599592, AA633970, 
AA703929, AA723222, AA775157, 
AA778160, AA779754, AA781965, 
AA853681, AA853682, AA905632, 
AA906459, AA907720, A1031789, 
A1095882, Tl 1252, Tl 1253, D20806, 
Z39978, Z44490, T19212, T19356, 
T19426, F03570, F03732, F06913, 
F07503, F00825, F12904, Fl 1081, 
F10946, F13350 


840844 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
231 of SEQ ID NO:341, b is an integer of 15 to 
245, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:341, 
and where b is greater than or equal to a + 14. 


W79632 


841066 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
5654 of SEQ ID NO:342, b is an integer of 15 to 
5668, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:342, and where b is greater than or equal to a + 
14. 




841306 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
800 of SEQ ID NO:343, b is an integer of 15 to 
814, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:343, 
and where b is greater than or equal to a + 14. 




841913 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
887 of SEQ ID NO:344, b is an integer of 15 to | 
901, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:344, 
and where b is greater than or equal to a + 14. 




842025 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2574 of SEQ ID NO:345, b is an integer of 15 to 
2588, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:345, and where b is greater than or equal to a + 
14. 




842178 


Preferably excluded from the present invention are 
3ne or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is anv integer between 1 to 
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3756 of SEQ ID NO:346, b is an integer of 15 to 
3770, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:346, and where b is greater than or equal to a + 
14. 




842438 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2344 of SEQ ID NO:347, b is an integer of 15 to 
235 8, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:347, and where b is greater than or equal to a + 
14. 


T95189 ? R21912, R22561, R77669, 
R77668, H02572, H02656, H02698, 
N36870, N46443, N48944, N50609, 
N67667, N93I57, N94539, W04700, 
W19929, W20226, W30813, W31802, 
W32098, W38692, W38737, W38971, 
W42987, W44880, W45246, W46417, 
W46443, W55884, W55885, W60493, 
W60779, N89986, N90587, AA031818, 
AA031819. AA043240, AA043569, 
AA057282, AA057064, AA058727, 
AA058543, AA069989, AA 1 1 23 1 3, 
AA1 13069. AA135730, AAI35774 


843289 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2030 of SEQ ID NO:348, b is an integer of 15 to 
2044, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:348, and where b is greater than or equal to a + 
14. 




843447 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
779 of SEQ ID NO:349, b is an integer of 15 to 
793, where both a and b correspond to the positions 
of nucleotide residues shown in SEQ ID NO:349, 
and where b is greater than or equal to a + 14. 




843743 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1044 of SEQ ID NO:350, b is an integer of 15 to 
1058, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:350, and where b is greater than or equal to a + 
14. 


T59832, T63706, T64557, T65980, 
T82436, T92853, R09362, R64003 ? 
R73660, R77168, R78819, R80999. 
H52262, H52359, H61317, H94744, 
H94791, N93055, N99151, W24688, 
AA126780, AA128359, AA128522, 
AA160539, AA160634, AA173272, 
AA223663, AA223749 


843878 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1334 of SEQ ID NO :3 51, b is an integer of 15 to 
1348, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
sfO:35 1 , and where b is greater than or equal to a + 
14. 




843964 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a 
lucleotide sequence described by the general 
brmula of a-b, where a is any integer between 1 to 
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3 1 56 of SEQ ID NO:352, b is an integer of 1 5 to 
3170. where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:352, and where b is greater than or equal to a + 
14. 




844071 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2999 of SEQ ID NO:353, b is an integer of 15 to 
3013, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:353, and where b is greater than or equal to a + 
14. 




844444 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 
1815 of SEQ ID NO: 354, b is an integer of 15 to 
1829, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:354, and where b is greater than or equal to a + 
14. 




844561 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1628 of SEQ ID NO:355, b is an integer of 15 to 
1642, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:355, and where b is greater than or equal to a + 
14. 




844953 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
2006 of SEQ ID NO:356, b is an integer of 1 5 to 
2020, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:356, and where b is greater than or equal to a + 
14. 


N51486, N53629, N5981 1, N72758, 
AA148559, AA165330, AA235159, 
AA489244, AA504283, AA689472, 
AA689529, AA714017, AA731441, 
C01997, N88816, AI025597 


844990 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1203 of SEQ ID NO:357, b is an integer of 15 to 
1217, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:357, and where b is greater than or equal to a + 
14. 




845379 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 
1949 of SEQ ID NO:358, b is an integer of 15 to 
1963, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
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NO:358, and where b is greater than or equal to a + 
14. 




845829 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a 
nucleotide sequence described by the general 
formula of a-b ? where a is any integer between I to 
1373 of SEQ ID NO:359, b is an integer of 15 to 
1387, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID 
NO:359, and where b is greater than or equal to a + 
14. 


T77613, H29246, H63829, AA 164605 
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Polynucleotide and Polypeptide Variants 

The present invention is directed to variants of the polynucleotide sequence disclosed 
in SEQ ID NO:X or the complementary strand thereto, and/or the cDNA sequence contained 
in a cDNA clone contained in the deposit. 
5 The present invention also encompasses variants of the lung and lung cancer 

polypeptide sequence disclosed in SEQ ID NO:Y, a polypeptide sequence encoded by the 
polynucleotide sequence in SEQ ID NO:X, and/or a polypeptide sequence encoded by the 
cDNA in the related cDNA clone contained in the deposit. 

"Variant" refers to a polynucleotide or polypeptide differing from the polynucleotide 

10 or polypeptide of the present invention, but retaining essential properties thereof. Generally, 
variants are overall closely similar, and, in many regions, identical to the polynucleotide or 
polypeptide of the present invention. 

The present invention is also directed to nucleic acid molecules which comprise, or 
alternatively consist of, a nucleotide sequence which is at least 80%, 85%, 90%, 95%, 96%, 

15 97%, 98%, 99% or 100%, identical to, for example, the nucleotide coding sequence in SEQ 
ID NO:X or the complementary strand thereto, the nucleotide coding sequence of the related 
cDNA contained in a deposited library or the complementary strand thereto, a nucleotide 
sequence encoding the polypeptide of SEQ ID NO:Y, a nucleotide sequence encoding a 
polypeptide sequence encoded by the nucleotide sequence in SEQ ID NO:X, a nucleotide 

20 sequence encoding the polypeptide encoded by the cDNA in the related cDNA contained in a 
deposited library, and/or polynucleotide fragments of any of these nucleic acid molecules 
(e.g., those fragments described herein). Polypeptides encoded by these nucleic acid 
molecules are also encompassed by the invention. In another embodiment, the invention 
encompasses nucleic acid molecules which comprise or alternatively consist of, a 

25 polynucleotide which hybridizes under stringent hybridization conditions, or alternatively, 
under low stringency conditions, to the nucleotide coding sequence in SEQ ID NO:X, the 
nucleotide coding sequence of the related cDNA clone contained in a deposited library, a 
nucleotide sequence encoding the polypeptide of SEQ ID NO:Y, a nucleotide sequence 
encoding a polypeptide sequence encoded by the nucleotide sequence in SEQ ID NO:X, a 

30 nucleotide sequence encoding the polypeptide encoded by the cDNA in the related cDNA 
clone contained in a deposited library, and/or polynucleotide fragments of any of these 
nucleic acid molecules (e.g., those fragments described herein). Polynucleotides which 
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hybridize to the complement of these nucleic acid molecules under stringent hybridization 
conditions or alternatively, under lower stringency conditions, are also encompassed by the 
invention, as are polypeptides encoded by these polynucleotides. 

The present invention is also directed to polypeptides which comprise, or alternatively 
5 consist of, an amino acid sequence which is at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 
99% or 100% identical to, for example, the polypeptide sequence shown in SEQ ID NO:Y, a 
polypeptide sequence encoded by the nucleotide sequence in SEQ ID NO:X, a polypeptide 
sequence encoded by the cDNA in the related cDNA clone contained in a deposited library, 
and/or polypeptide fragments of any of these polypeptides (e.g., those fragments described 

10 herein). Polynucleotides which hybridize to the complement of the nucleic acid molecules 
encoding these polypeptides under stringent hybridization conditions, or alternatively, under 
lower stringency conditions, are also encompassed by the invention, as are polypeptides 
encoded by these polynucleotides. 

By a nucleic acid having a nucleotide sequence at least, for example, 95% "identical" 

15 to a reference nucleotide sequence of the present invention, it is intended that the nucleotide 
sequence of the nucleic acid is identical to the reference sequence except that the nucleotide 
sequence may include up to five point mutations per each 100 nucleotides of the reference 
nucleotide sequence encoding the polypeptide. In other words, to obtain a nucleic acid 
having a nucleotide sequence at least 95% identical to a reference nucleotide sequence, up to 

20 5% of the nucleotides in the reference sequence may be deleted or substituted with another 
nucleotide, or a number of nucleotides up to 5% of the total nucleotides in the reference 
sequence may be inserted into the reference sequence. The query sequence may be, for 
example, an entire sequence referred to in Table 1, an ORF (open reading frame), or any 
fragment specified as described herein. 

25 As a practical matter, whether any particular nucleic acid molecule or polypeptide is 

at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a nucleotide sequence of 
the present invention can be determined conventionally using known computer programs. A 
preferred method for determining the best overall match between a query sequence (a 
sequence of the present invention) and a subject sequence, also referred to as a global 

30 sequence alignment, can be determined using the FASTDB computer program based on the 
algorithm of Brutlag et al. (Comp. App. Biosci. 6:237-245 (1990)). In a sequence alignment 
the query and subject sequences are both DNA sequences. An RNA sequence can be 
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compared by converting U's to T's. The result of said global sequence alignment is in 
percent identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
calculate percent identiy are: Matrix=Unitary, k-tuple=4, Mismatch Penalty=l, Joining 
Penalty=30, Randomization Group Length=0, Cutoff Score=l, Gap Penalty=5, Gap Size 
5 Penalty 0.05, Window Size=500 or the lenght of the subject nucleotide sequence, whichever 
is shorter. 

If the subject sequence is shorter than the query sequence because of 5' or 3' 
deletions, not because of internal deletions, a manual correction must be made to the results. 
This is because the FASTDB program does not account for 5' and 3' truncations of the 

10 subject sequence when calculating percent identity. For subject sequences truncated at the 5' 
or 3' ends, relative to the query sequence, the percent identity is corrected by calculating the 
number of bases of the query sequence that are 5' and 3' of the subject sequence, which are 
not matched/aligned, as a percent of the total bases of the query sequence. Whether a 
nucleotide is matched/aligned is determined by results of the FASTDB sequence alignment. 

15 This percentage is then subtracted from the percent identity, calculated by the above 
FASTDB program using the specified parameters, to arrive at a final percent identity score. 
This corrected score is what is used for the purposes of the present invention. Only bases 
outside the 5' and 3' bases of the subject sequence, as displayed by the FASTDB alignment, 
which are not matched/aligned with the query sequence, are calculated for the purposes of 

20 manually adjusting the percent identity score. 

For example, a 90 base subject sequence is aligned to a 100 base query sequence to 
determine percent identity. The deletions occur at the 5' end of the subject sequence and 
therefore, the FASTDB alignment does not show a matched/alignment of the first 10 bases at 
5' end. The 10 unpaired bases represent 10% of the sequence (number of bases at the 5' and 

25 3' ends not matched/total number of bases in the query sequence) so 10% is subtracted from 
the percent identity score calculated by the FASTDB program. If the remaining 90 bases 
were perfectly matched the final percent identity would be 90%. In another example, a 90 
base subject sequence is compared with a 100 base query sequence. This time the deletions 
are internal deletions so that there are no bases on the 5' or 3' of the subject sequence which 

30 are not matched/aligned with the query. In this case the percent identity calculated by 
FASTDB is not manually corrected. Once again, only bases 5' and 3' of the subject 
sequence which are not matched/aligned with the query sequence are manually corrected for. 
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No other manual corrections are to made for the purposes of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a query amino acid sequence of the present invention, it is intended that the 
amino acid sequence of the subject polypeptide is identical to the query sequence except that 
5 the subject polypeptide sequence may include up to five amino acid alterations per each 100 
amino acids of the query amino acid sequence. In other words, to obtain a polypeptide 
having an amino acid sequence at least 95% identical to a query amino acid sequence, up to 
5% of the amino acid residues in the subject sequence may be inserted, deleted, (indels) or 
substituted with another amino acid. These alterations of the reference sequence may occur 

10 at the amino or carboxy terminal positions of the reference amino acid sequence or anywhere 
between those terminal positions, interspersed either individually among residues in the 
reference sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 90%, 
95%, 96%, 97%, 98% or 99% identical to, for instance, the amino acid sequence in SEQ ID 

15 NO:Y or a fragment thereof, the amino acid sequence encoded by the nucleotide sequence in 
SEQ ID NO:X or a fragment thereof, or the amino acid sequence encoded by the cDNA in 
the related cDNA clone contained in a deposited library, or a fragment thereof, can be 
determined conventionally using known computer programs. A preferred method for 
determing the best overall match between a query sequence (a sequence of the present 

20 invention) and a subject sequence, also referred to as a global sequence alignment, can be 
determined using the FASTDB computer program based on the algorithm of Brutlag et al. 
(Comp. App. Biosci. 6:237- 245(1990)). In a sequence alignment the query and subject 
sequences are either both nucleotide sequences or both amino acid sequences. The result of 
said global sequence alignment is in percent identity. Preferred parameters used in a 

25 FASTDB amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch Penalty=l, 
Joining Penalty=20, Randomization Group Length=0, Cutoff Score=l, Window 
Size=sequence length, Gap Penalty=5, Gap Size Penalty=0.05, Window Size=500 or the 
length of the subject amino acid sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C-terminal 

30 deletions, not because of internal deletions, a manual correction must be made to the results. 
This is because the FASTDB program does not account for N- and C-terminal truncations of 
the subject sequence when calculating global percent identity. For subject sequences 
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truncated at the N- and C-termini, relative to the query sequence, the percent identity is 
corrected by calculating the number of residues of the query sequence that are N- and C- 
terminal of the subject sequence, which are not matched/aligned with a corresponding subject 
residue, as a percent of the total bases of the query sequence. Whether a residue is 
5 matched/aligned is determined by results of the FASTDB sequence alignment. This 
percentage is then subtracted from the percent identity, calculated by the above FASTDB 
program using the specified parameters, to arrive at a final percent identity score. This final 
percent identity score is what is used for the purposes of the present invention. Only residues 
to the N- and C-termini of the subject sequence, which are not matched/aligned with the 

10 query sequence, are considered for the purposes of manually adjusting the percent identity 
score. That is, only query residue positions outside the farthest N- and C- terminal residues 
of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 residue 
query sequence to determine percent identity. The deletion occurs at the N-terminus of the 

15 subject sequence and therefore, the FASTDB alignment does not show a matching/alignment 
of the first 10 residues at the N-terminus. The 10 unpaired residues represent 10% of the 
sequence (number of residues at the N- and C- termini not matched/total number of residues 
in the query sequence) so 10% is subtracted from the percent identity score calculated by the 
FASTDB program. If the remaining 90 residues were perfectly matched the final percent 

20 identity would be 90%. In another example, a 90 residue subject sequence is compared with 
a 100 residue query sequence. This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which are not matched/aligned with 
the query. In this case the percent identity calculated by FASTDB is not manually corrected. 
Once again, only residue positions outside the N- and C-terminal ends of the subject 

25 sequence, as displayed in the FASTDB alignment, which are not matched/aligned with the 
query sequence are manually corrected for. No other manual corrections are to made for the 
purposes of the present invention. 

The variants may contain alterations in the coding regions, non-coding regions, or 
both. Especially preferred are polynucleotide variants containing alterations which produce 

30 silent substitutions, additions, or deletions, but do not alter the properties or activities of the 
encoded polypeptide. Nucleotide variants produced by silent substitutions due to the 
degeneracy of the genetic code are preferred. Moreover, variants in which less than 50, less 
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than 40, less than 30, less than 20, less than 10, or 5-50, 5-25, 5-10, 1-5, or 1-2 amino acids 
are substituted, deleted, or added in any combination are also preferred. Polynucleotide 
variants can be produced for a variety of reasons, e.g., to optimize codon expression for a 
particular host (change codons in the human mRNA to those preferred by a bacterial host 
5 such as E. coli). 

Naturally occurring variants are called "allelic variants," and refer to one of several 
alternate forms of a gene occupying a given locus on a chromosome of an organism. (Genes 
II, Lewin, B., ed., John Wiley & Sons, New York (1985).) These allelic variants can vary at 
either the polynucleotide and/or polypeptide level and are included in the present invention. 

10 Alternatively, non-naturally occurring variants may be produced by mutagenesis techniques 
or by direct synthesis. 

Using known methods of protein engineering and recombinant DNA technology, 
variants may be generated to improve or alter the characteristics of the polypeptides of the 
present invention. For instance, as discussed herein, one or more amino acids can be deleted 

15 from the N-terminus or C-terminus of the polypeptide of the present invention without 
substantial loss of biological function. The authors of Ron et al., J. Biol. Chem. 268: 2984- 
2988 (1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3, 8, or 27 amino-terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from the 

20 carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7:199-216 (1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological activity 
similar to that of the naturally occurring protein. For example, Gayle and coworkers (J. Biol. 
Chem 268:22105-221 1 1 (1993)) conducted extensive mutational analysis of human cytokine 
IL-la. They used random mutagenesis to generate over 3,500 individual IL-la mutants that 

25 averaged 2.5 amino acid changes per variant over the entire length of the molecule. Multiple 
mutations were examined at every possible amino acid position. The investigators found that 
"[mjost of the molecule could be altered with little effect on either [binding or biological 
activity]." (See, Abstract.) In fact, only 23 unique amino acid sequences, out of more than 
3,500 nucleotide sequences examined, produced a protein that significantly differed in 

30 activity from wild-type. 

Furthermore, as discussed herein, even if deleting one or more amino acids from the 
N-terminus or C-terminus of a polypeptide results in modification or loss of one or more 
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biological functions, other biological activities may still be retained. For example, the ability 
of a deletion variant to induce and/or to bind antibodies which recognize the secreted form 
will likely be retained when less than the majority of the residues of the secreted form are 
removed from the N-terminus or C-terminus. Whether a particular polypeptide lacking N- or 
5 C-terminal residues of a protein retains such immunogenic activities can readily be 
determined by routine methods described herein and otherwise known in the art. 

Thus, the invention further includes polypeptide variants which show a functional 
activity (e.g., biological activity) of the polypeptide of the invention of which they are a 
variant. Such variants include deletions, insertions, inversions, repeats, and substitutions 

10 selected according to general rules known in the art so as have little effect on activity. 

The present application is directed to nucleic acid molecules at least 80%, 85%, 90%, 
95%, 96%, 97%o, 98%), 99% or 100% identical to the nucleic acid sequences disclosed herein 
or fragments thereof, (e.g., including but not limited to fragments encoding a polypeptide 
having the amino acid sequence of an N and/or C terminal deletion), irrespective of whether 

15 they encode a polypeptide having functional activity. This is because even where a particular 
nucleic acid molecule does not encode a polypeptide having functional activity, one of skill 
in the art would still know how to use the nucleic acid molecule, for instance, as a 
hybridization probe or a polymerase chain reaction (PCR) primer. Uses of the nucleic acid 
molecules of the present invention that do not encode a polypeptide having functional 

20 activity include, inter alia, (1) isolating a gene or allelic or splice variants thereof in a cDNA 
library; (2) in situ hybridization (e.g., "FISH") to metaphase chromosomal spreads to provide 
precise chromosomal location of the gene, as described in Verma et al., Human 
Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York (1988); and (3) 
Northern Blot analysis for detecting mRNA expression in specific tissues. 

25 Preferred, however, are nucleic acid molecules having sequences at least 80%, 85%, 

90%o, 95%, 96%>, 97%o, 98%o, 99% or 100% identical to the nucleic acid sequences disclosed 
herein, which do, in fact, encode a polypeptide having a functional activity of a polypeptide 
of the invention. 

Of course, due to the degeneracy of the genetic code, one of ordinary skill in the art 
30 will immediately recognize that a large number of the nucleic acid molecules having a 
sequence at least 80%), 85%o, 90%o, 95%, 96%o, 97%), 98%, 99%, or 100%> identical to, for 
example, the nucleic acid sequence of the cDNA in the related cDNA clone contained in a 
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deposited library, the nucleic acid sequence referred to in Table 1 (SEQ ID NO:X), or 
fragments thereof, will encode polypeptides "having functional activity." In fact, since 
degenerate variants of any of these nucleotide sequences all encode the same polypeptide, in 
many instances, this will be clear to the skilled artisan even without performing the above 
5 described comparison assay. It will be further recognized in the art that, for such nucleic acid 
molecules that are not degenerate variants, a reasonable number will also encode a 
polypeptide having functional activity. This is because the skilled artisan is fully aware of 
amino acid substitutions that are either less likely or not likely to significantly effect protein 
function (e.g., replacing one aliphatic amino acid with a second aliphatic amino acid), as 
10 further described below. 

For example, guidance concerning how to make phenotypically silent amino acid 
substitutions is provided in Bowie et al., "Deciphering the Message in Protein Sequences: 
Tolerance to Amino Acid Substitutions," Science 247:1306-1310 (1990), wherein the authors 
indicate that there are two main strategies for studying the tolerance of an amino acid 
1 5 sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
selection during the process of evolution. By comparing amino acid sequences in different 
species, conserved amino acids can be identified. These conserved amino acids are likely 
important for protein function. In contrast, the amino acid positions where substitutions have 
20 been tolerated by natural selection indicates that these positions are not critical for protein 
function. Thus, positions tolerating amino acid substitution could be modified while still 
maintaining biological activity of the protein. 

The second strategy uses genetic engineering to introduce amino acid changes at 
specific positions of a cloned gene to identify regions critical for protein function. For 
25 example, site directed mutagenesis or alanine-scanning mutagenesis (introduction of single 
alanine mutations at every residue in the molecule) can be used. (Cunningham and Wells, 
Science 244:1081-1085 (1989).) The resulting mutant molecules can then be tested for 
biological activity. 

As the authors state, these two strategies have revealed that proteins are surprisingly 
30 tolerant of amino acid substitutions. The authors further indicate which amino acid changes 
are likely to be permissive at certain amino acid positions in the protein. For example, most 
buried (within the tertiary structure of the protein) amino acid residues require nonpolar side 
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chains, whereas few features of surface side chains are generally conserved. Moreover, 
tolerated conservative amino acid substitutions involve replacement of the aliphatic or 
hydrophobic amino acids Ala, Val, Leu and lie; replacement of the hydroxyl residues Ser and 
Thr; replacement of the acidic residues Asp and Glu; replacement of the amide residues Asn 
5 and Gin, replacement of the basic residues Lys, Arg, and His; replacement of the aromatic 
residues Phe, Tyr, and Trp, and replacement of the small-sized amino acids Ala, Ser, Thr, 
Met, and Gly. Besides conservative amino acid substitution, variants of the present invention 
include (i) substitutions with one or more of the non-conserved amino acid residues, where 
the substituted amino acid residues may or may not be one encoded by the genetic code, or 

10 (ii) substitution with one or more of amino acid residues having a substituent group, or (iii) 
fusion of the mature polypeptide with another compound, such as a compound to increase the 
stability and/or solubility of the polypeptide (for example, polyethylene glycol), or (iv) fusion 
of the polypeptide with additional amino acids, such as, for example, an IgG Fc fusion region 
peptide, or leader or secretory sequence, or a sequence facilitating purification. Such variant 

15 polypeptides are deemed to be within the scope of those skilled in the art from the teachings 
herein. 

For example, polypeptide variants containing amino acid substitutions of charged 
amino acids with other charged or neutral amino acids may produce proteins with improved 
characteristics, such as less aggregation. Aggregation of pharmaceutical formulations both 

20 reduces activity and increases clearance due to the aggregate's immunogenic activity. 
(Pinckard et al, Clin. Exp. Immunol. 2:331-340 (1967); Robbins et aL, Diabetes 36: 838-845 
(1987); Cleland et al., Crit. Rev. Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention relates to a polypeptide which comprises the 
amino acid sequence of a polypeptide having an amino acid sequence which contains at least 

25 one amino acid substitution, but not more than 50 amino acid substitutions, even more 
preferably, not more than 40 amino acid substitutions, still more preferably, not more than 30 
amino acid substitutions, and still even more preferably, not more than 20 amino acid 
substitutions. Of course it is highly preferable for a polypeptide to have an amino acid 
sequence which comprises the amino acid sequence of a polypeptide of SEQ ID NO:Y, an 

30 amino acid sequence encoded by SEQ ID NO:X, and/or the amino acid sequence encoded by 
the cDNA in the related cDNA clone contained in a deposited library which contains, in 
order of ever-increasing preference, at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 2 or 
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1 amino acid substitutions. In specific embodiments, the number of additions, substitutions, 
and/or deletions in the amino acid sequence of SEQ ID NO:Y or fragments thereof (e.g., the 
mature form and/or other fragments described herein), an amino acid sequence encoded by 
SEQ ID NO:X or fragments thereof, and/or the amino acid sequence encoded by the cDNA 
5 in the related cDNA clone contained in a deposited library or fragments thereof, is 1-5, 5-10, 
5-25, 5-50, 10-50 or 50-150, conservative amino acid substitutions are preferable. 

Polynucleotide and Polypeptide Fragments 

The present invention is also directed to polynucleotide fragments of the lung and 

10 lung cancer polynucleotides (nucleic acids) of the invention. In the present invention, a 
"polynucleotide fragment" refers, for example, to a polynucleotide having a nucleic acid 
sequence which: is a portion of the cDNA contained in a depostied cDNA clone; or is a 
portion of a polynucleotide sequence encoding the polypeptide encoded by the cDNA 
contained in a deposited cDNA clone; or is a portion of the polynucleotide sequence in SEQ 

15 ID NO:X or the complementary strand thereto; or is a polynucleotide sequence encoding a 
portion of the polypeptide of SEQ ID NO:Y; or is a polynucleotide sequence encoding a 
portion of a polypeptide encoded by SEQ ID NO:X or the complementary strand thereto. 
The nucleotide fragments of the invention are preferably at least about 15 nt, and more 
preferably at least about 20 nt, still more preferably at least about 30 nt, and even more 

20 preferably, at least about 40 nt, at least about 50 nt, at least about 75 nt, at least about 100 nt, 
at least about 125 nt or at least about 150 nt in length. A fragment "at least 20 nt in length," 
for example, is intended to include 20 or more contiguous bases from, for example, the 
sequence contained in the cDNA in a related cDNA clone contained in a deposited library, 
the nucleotide sequence shown in SEQ ID NO:X or the complementary stand thereto. In this 

25 context "about" includes the particularly recited value or a value larger or smaller by several 
(5, 4, 3, 2, or 1) nucleotides. These nucleotide fragments have uses that include, but are not 
limited to, as diagnostic probes and primers as discussed herein. Of course, larger fragments 
(e.g., at least 150, 175, 200, 250, 500, 600, 1000, or 2000 nucleotides in length) are also 
encompassed by the invention. 

30 Moreover, representative examples of polynucleotide fragments of the invention, 

include, for example, fragments comprising, or alternatively consisting of, a sequence from 
about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 251-300, 301-350, 351- 
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400, 401-450, 451-500, 501-550, 551-600, 651-700,701- 750, 751-800, 800-850, 851-900, 
901-950, 951-1000, 1001-1050, 1051-1100, 1101-1150, 1151-1200, 1201-1250, 1251-1300, 
1301-1350, 1351-1400, 1401-1450, 1451-1500, 1501-1550, 1551-1600, 1601-1650, 1651- 
1700, 1701-1750, 1751-1800, 1801-1850, 1851-1900, 1901-1950, 1951-2000, 2001-2050, 
5 2051-2100, 2101-2150, 2151-2200, 2201-2250, 2251-2300, 2301-2350, 2351-2400, 2401- 
2450, 2451-2500, 2501-2550, 2551-2600, 2601-2650, 2651-2700, 2701-2750, 2751-2800, 
2801-2850, 2851-2900, 2901-2950, 2951-3000, 3001-3050, 3051-3100, 3101-3150, 3151- 
3200, 3201-3250, 3251-3300, 3301-3350, 3351-3400, 3401-3450, 3451-3500, 3501-3550, 
and 3551 to the end of SEQ ID NO:X, or the complementary strand thereto. In this context 

10 "about" includes the particularly recited range or a range larger or smaller by several (5, 4, 3, 
2, or 1) nucleotides, at either terminus or at both termini. Preferably, these fragments encode 
a polypeptide which has a functional activity (e.g., biological activity) of the polypeptide 
encoded by the polynucleotide of which the sequence is a portion. More preferably, these 
fragments can be used as probes or primers as discussed herein. Polynucleotides which 

15 hybridize to one or more of these nucleic acid molecules under stringent hybridization 
conditions or alternatively, under lower stringency conditions, are also encompassed by the 
invention, as are polypeptides encoded by these polynucleotides or fragments. 

Moreover, representative examples of polynucleotide fragments of the invention, 
include, for example, fragments comprising, or alternatively consisting of, a sequence from 

20 about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 251-300, 301-350, 351- 
400, 401-450, 451-500, 501-550, 551-600, 651-700,701- 750, 751-800, 800-850, 851-900, 
901-950, 951-1000, 1001-1050, 1051-1100, 1101-1150, 1151-1200, 1201-1250, 1251-1300, 
1301-1350, 1351-1400, 1401-1450, 1451-1500, 1501-1550, 1551-1600, 1601-1650, 1651- 
1700, 1701-1750, 1751-1800, 1801-1850, 1851-1900, 1901-1950, 1951-2000, 2001-2050, 

25 2051-2100, 2101-2150, 2151-2200, 2201-2250, 2251-2300, 2301-2350, 2351-2400, 2401- 
2450, 2451-2500, 2501-2550, 2551-2600, 2601-2650, 2651-2700, 2701-2750, 2751-2800, 
2801-2850, 2851-2900, 2901-2950, 2951-3000, 3001-3050, 3051-3100, 3101-3150, 3151- 
3200, 3201-3250, 3251-3300, 3301-3350, 3351-3400, 3401-3450, 3451-3500, 3501-3550, 
and 3551 to the end of the cDNA nucleotide sequence contained in the deposited cDNA 

30 clone, or the complementary strand thereto. In this context "about" includes the particularly 
recited range, or a range larger or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either 
terminus or at both termini. Preferably, these fragments encode a polypeptide which has a 
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functional activity (e.g., biological activity) of the polypeptide encoded by the cDNA 
nucleotide sequence contained in the deposited cDNA clone. More preferably, these 
fragments can be used as probes or primers as discussed herein. Polynucleotides which 
hybridize to one or more of these fragments under stringent hybridization conditions or 
5 alternatively, under lower stringency conditions, are also encompassed by the invention, as 
are polypeptides encoded by these polynucleotides or fragments. 

In the present invention, a "polypeptide fragment" refers to an amino acid sequence 
which is a portion of that contained in SEQ ID NO:Y, a portion of an amino acid sequence 
encoded by the polynucleotide sequence of SEQ ID NO:X, and/or encoded by the cDNA 

10 contained in the related cDNA clone contained in a deposited library. Protein (polypeptide) 
fragments may be "free-standing," or comprised within a larger polypeptide of which the 
fragment forms a part or region, most preferably as a single continuous region. 
Representative examples of polypeptide fragments of the invention, include, for example, 
fragments comprising, or alternatively consisting of, an amino acid sequence from about 

15 amino acid number 1-20, 21-40, 41-60, 61-80, 81-100, 102-120, 121-140, 141-160, 161-180, 
181-200, 201-220, 221-240, 241-260, 261-280, 281-300, 301-320, 321-340, 341-360, 361- 
380, 381-400, 401-420, 421-440, 441-460, 461-480, 481-500, 501-520, 521-540, 541-560, 
561-580, 581-600, 601-620, 621-640, 641-660, 661-680, 681-700, 701-720, 721-740, 741- 
760, 761-780, 781-800, 801-820, 821-840, 841-860, 861-880, 881-900, 901-920, 921-940, 

20 941-960, 961-980, 981-1000, 1001-1020, 1021-1040, 1041-1060, 1061-1080, 1081-1100, 
1101-1120, 1121-1140, 1141-1160, 1 161-1 180, and 1181 to the end of SEQ ID NO:Y. 
Moreover, polypeptide fragments of the invention may be at least about 10, 15, 20, 25, 30, 
35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 100, 110, 120, 130, 140, or 150 amino acids in 
length. In this context "about" includes the particularly recited ranges or values, or ranges or 

25 values larger or smaller by several (5, 4, 3, 2, or 1) amino acids, at either terminus or at both 
termini. Polynucleotides encoding these polypeptide fragments are also encompassed by the 
invention. 

Even if deletion of one or more amino acids from the N-terminus of a protein results 
in modification of loss of one or more biological functions of the protein, other functional 
30 activities (e.g., biological activities, ability to multimerize, ability to bind a ligand) may still 
be retained. For example, the ability of shortened muteins to induce and/or bind to antibodies 
which recognize the complete or mature forms of the polypeptides generally will be retained 
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when less than the majority of the residues of the complete or mature polypeptide are 
removed from the N-terminus. Whether a particular polypeptide lacking N-terminal residues 
of a complete polypeptide retains such immunologic activities can readily be determined by 
routine methods described herein and otherwise known in the art. It is not unlikely that a 
5 mutein with a large number of deleted N-terminal amino acid residues may retain some 
biological or immunogenic activities. In fact, peptides composed of as few as six amino acid 
residues may often evoke an immune response. 

Accordingly, polypeptide fragments of the invention include the secreted protein as 
well as the mature form. Further preferred polypeptide fragments include the secreted 

10 protein or the mature form having a continuous series of deleted residues from the amino or 
the carboxy terminus, or both. For example, any number of amino acids, ranging from 1-60, 
can be deleted from the amino terminus of either the secreted polypeptide or the mature form. 
Similarly, any number of amino acids, ranging from 1-30, can be deleted from the carboxy 
terminus of the secreted protein or mature form. Furthermore, any combination of the above 

15 amino and carboxy terminus deletions are preferred. Similarly, polynucleotides encoding 
these polypeptide fragments are also preferred. 

The present invention further provides polypeptides having one or more residues 
deleted from the amino terminus of the amino acid sequence of a polypeptide disclosed 
herein (e.g., a polypeptide of SEQ ID NO:Y, a polypeptide encoded by the polynucleotide 

20 sequence contained in SEQ ID NO:X, and/or a polypeptide encoded by the cDNA contained 
in the related cDNA clone contained in a deposited library). In particular, N-terminal 
deletions may be described by the general formula m-q, where q is a whole integer 
representing the total number of amino acid residues in a polypeptide of the invention (e.g., 
the polypeptide disclosed in SEQ ID NO:Y), and m is defined as any integer ranging from 2 

25 to q-6. Polynucleotides encoding these polypeptides are also encompassed by the invention. 

Also as mentioned above, even if deletion of one or more amino acids from the 
C-terminus of a protein results in modification of loss of one or more biological functions of 
the protein, other functional activities (e.g., biological activities, ability to multimerize, 
ability to bind a ligand) may still be retained. For example the ability of the shortened mutein 

30 to induce and/or bind to antibodies which recognize the complete or mature forms of the 
polypeptide generally will be retained when less than the majority of the residues of the 
complete or mature polypeptide are removed from the C-terminus. Whether a particular 



WO 00/55180 



PCT/US00/05918 



149 

polypeptide lacking C-terminal residues of a complete polypeptide retains such immunologic 
activities can readily be determined by routine methods described herein and otherwise 
known in the art. It is not unlikely that a mutein with a large number of deleted C-terminal 
amino acid residues may retain some biological or immunogenic activities. In fact, peptides 
5 composed of as few as six amino acid residues may often evoke an immune response. 

Accordingly, the present invention further provides polypeptides having one or more 
residues from the carboxy terminus of the amino acid sequence of a polypeptide disclosed 
herein (e.g., a polypeptide of SEQ ID NO:Y, a polypeptide encoded by the polynucleotide 
sequence contained in SEQ ID NO:X, and/or a polypeptide encoded by the cDNA contained 
10 in deposited cDNA clone referenced in Table 1). In particular, C-terminal deletions may be 
described by the general formula 1-n, where n is any whole integer ranging from 6 to q-1, 
and where n corresponds to the position of an amino acid residue in a polypeptide of the 
invention. Polynucleotides encoding these polypeptides are also encompassed by the 
invention. 

15 In addition, any of the above described N- or C-terminal deletions can be combined to 

produce a N- and C-terminal deleted polypeptide. The invention also provides polypeptides 
having one or more amino acids deleted from both the amino and the carboxyl termini, which 
may be described generally as having residues m-n of a polypeptide encoded by SEQ ID 
NO:X (e.g., including, but not limited to, the preferred polypeptide disclosed as SEQ ID 

20 NO:Y), and/or the cDNA in the related cDNA clone contained in a deposited library, where n 
and m are integers as described above. Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 

Any polypeptide sequence contained in the polypeptide of SEQ ID NO:Y, encoded by 
the polynucleotide sequences set forth as SEQ ID NO:X, or encoded by the cDNA in the 

25 related cDNA clone contained in a deposited library may be analyzed to determine certain 
preferred regions of the polypeptide. For example, the amino acid sequence of a polypeptide 
encoded by a polynucleotide sequence of SEQ ID NO:X, or the cDNA in a deposited cDNA 
clone may be analyzed using the default parameters of the DNASTAR computer algorithm 
(DNASTAR, Inc., 1228 S. Park St., Madison, WI 53715 USA; http://www.dnastar.com/). 

30 Polypeptide regions that may be routinely obtained using the DNASTAR computer 

algorithm include, but are not limited to, Garnier-Robson alpha-regions, beta-regions, 
turn-regions, and coil-regions, Chou-Fasman alpha-regions, beta-regions, and turn-regions, 
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Kyte-Doolittle hydrophilic regions and hydrophobic regions, Eisenberg alpha- and 
beta-amphipathic regions, Karplus-Schulz flexible regions, Emini surface-forming regions 
and Jameson- Wolf regions of high antigenic index. Among highly preferred polynucleotides 
of the invention in this regard are those that encode polypeptides comprising regions that 
5 combine several structural features, such as several (e.g., 1, 2, 3 or 4) of the features set out 
above. 

Additionally, Kyte-Doolittle hydrophilic regions and hydrophobic regions, Emini 
surface-forming regions, and Jameson-Wolf regions of high antigenic index (i.e., containing 
four or more contiguous amino acids having an antigenic index of greater than or equal to 

10 1 .5, as identified using the default parameters of the Jameson- Wolf program) can routinely be 
used to determine polypeptide regions that exhibit a high degree of potential for antigenicity. 
Regions of high antigenicity are determined from data by DNASTAR analysis by choosing 
values which represent regions of the polypeptide which are likely to be exposed on the 
surface of the polypeptide in an environment in which antigen recognition may occur in the 

15 process of initiation of an immune response. 

Preferred polypeptide fragments of the invention are fragments comprising, or 
alternatively consisting of, an amino acid sequence that displays a functional activity of the 
polypeptide sequence of which the amino acid sequence is a fragment. 

By a polypeptide demonstrating a "functional activity" is meant, a polypeptide 

20 capable of displaying one or more known functional activities associated with a full-length 
(complete) protein of the invention. Such functional activities include, but are not limited to, 
biological activity, antigenicity [ability to bind (or compete with a polypeptide for binding) 
to an anti-polypeptide antibody], immunogenicity (ability to generate antibody which binds 
to a specific polypeptide of the invention), ability to form multimers with polypeptides of the 

25 invention, and ability to bind to a receptor or ligand for a polypeptide. 

Other preferred polypeptide fragments are biologically active fragments. Biologically 
active fragments are those exhibiting activity similar, but not necessarily identical, to an 
activity of the polypeptide of the present invention. The biological activity of the fragments 
may include an improved desired activity, or a decreased undesirable activity. 

30 In preferred embodiments, polypeptides of the invention comprise, or alternatively 

consist of, one, two, three, four, five or more of the antigenic fragments of the polypeptide of 
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SEQ ID NO:Y, or portions thereof. Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 
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Table 4. 



Sequence/ 
Contig ID 


Epitope 


507002 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 444 as 
residues: Gln-15 to Gln-34. Ser-40 to Gly-52, Gly-80 to Met-85, Ser-95 to Lys-100, 
Gln-107 to Lys-1 13, Asp-131 to Glu-141, Gln-206 to Pro-228, Ser-235 to Met-240, 
Val-242 to Lys-249. Ser-255 to Gly-262, Cys-309 to Thr-323. 


508935 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 445 as 
residues: Arg-3 to Thr-8, Glu-32 to Glu-37, Ser-46 to Ala-54, Ala-1 10 to Gly-1 16, 
Gly-234 to Glu-239, Lys-276 to His-282, Thr-342 to Pro-348, Lys-410 to Gln-415, 
Pro-428 to Lys-437, Arg-446 to Thr-452, Asp-527 to Leu-533, Pro-548 to Glu-556, 
Glu-563 to Tyr-568, Gly-579 to Val-586. 


518959 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 446 as 
residues: Ser-51 to Gly-58, Thr-70 to Gly-76, Pro- 105 to Trp-1 10. 


539756 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 447 as 
residues: Pro-1 1 to Pro- 17. 


540125 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 448 as 
residues: Pro-9 to His- 14, Asn-21 to His-27, Val-276 to Glu-285, Thr-308 to Asp- 
335. 


540275 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 449 as 
residues: Ser-14 to Gly-20, Tyr-45 to Ser-55, Gly-91 to Ser-99, Thr-123 to Ser-128, 
Thr-134 to Glu-142, Arg-189 to Lys-202, Glu-225 to Gly-230, Ser-237 to Ser-245, 
Lys-432 to Trp-439, lle-471 to Asp-476, Glu-575 to Phe-581, Thr-602 to Ala-608. 


540331 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 450 as 
residues: Ser-22 to Cys-34, Gln-47 to Ser-54, Glu-61 to Gly-67, Pro-69 to Trp-78. 


540955 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 451 as 
residues: Met-43 to Ser-49, Leu-107 to Gly-1 14, Gly-130 to Ser-141. 


541251 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 452 as 
residues: Gly-60 to Leu-66, Gin- 139 to Gly-1 46, Leu- 165 to Arg-177, Arg-192 to 
Trp-1 99, GIn-248 to Thr-253, Leu-257 to Asn-270, Leu-344 to Pro-351, Ala-398 to 
Gly-409, Glu-466 to Arg-486. 


541978 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 453 as 
residues: GIn-7 to Arg-12, Ser-64 to Lys-72, Ala-108 to Glu-1 13, Arg-127 to Gln- 
141. 


547680 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 454 as 
residues: Asp- 12 to Tyr-17, Asn-56 to Gly-65, Ala-70 to Thr-80, Ile-85 to Phe-94, 
Thr-96 to Tyr-101, Ala-1 14 to Ser-120, Glu-1 26 to Arg-13 1 , Thr-143 to Gly-148, 
Asp- 1 92 to Tyr- 1 98, lle-2 1 2 to Tyr-2 19. 


547705 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 455 as 
residues: Asn-1 to Val-8, Gln-26 to Ser-31, Asp-50 to Tyr-56, Arg-70 to Trp-75, 
Val-87 to Leu-93, GIu-106 to Asp-1 12, Pro-126 to Asp-135, Ser-203 to His-208, Gln- 
222 to GIy-236, Ser-244 to Trp-254. 


549819 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 457 as 
residues: His-1 to His- 1 1 . 


549820 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 458 as 
residues: Ser-27 to GIu-43, Leu-75 to Phe-83. 


551426 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 460 as 
residues: Glu-1 to Ala-8, Gly-12 to Lys-37, Ser-91 to Are-100. 


552182 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 461 as 
residues: Glu-24 to Cys-29, Ser-58 to Val-63. 


552540 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 462 as 
residues: Gly-2 to Pro- 8, Pro-57 to Are-65. 


553367 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 463 as 
residues: Arg-2 to Arg-13, Ala-32 to Gly-44, Ala-52 to Gly-59, His-85 to Lys-97, 
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Ala- 160 to Ser-166, Ser-188 to lie- 193. Asp-209 to Phe-232. 


554326 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 464 as 
residues: Arg-l to Pro- 1 5, Ser-146 to Arg-l 55, Leu- 168 to Asp- 174, Lys-181 to Thr- 
186. 


554657 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 465 as 
residues: Asp-45 to Pro-56, Thr-86 to Ser-91, Pro-127 to Arg-133, Asp-201 to Gln- 
215. 


556156 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 466 as 
residues: Asp-44 to Val-52, His-71 to Ile-77. 


557747 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 467 as 
residues: Tyr-18 to Ile-39, Asp-42 to Ala-48, Pro-71 to Glu-76, Ser-109 to GIu-1 19, 
GIu-133 to Thr-142. 


558599 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 468 as 
residues: Lys-5 to Ala-1 1, Pro- 13 to Gly-22, Pro-68 to Gln-73, Gly-99 to Asn-108, 
Lys-137 to His- 149. 


573366 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 470 as 
residues: Ser-2 to Ala- 1 3. 


573986 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 471 as 
residues: Pro- 10 to Gly-18, Glu-25 to Thr-37. 


575435 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 472 as 
residues: Gly-65 to Tyr-75, Asp-86 to Glu-91, Phe-120 to Gly-125, Leu-135 to Asn- 
148, Trp-256 to Leu-261, Ser-309 to Ser-314, Glu-346 to Thr-354, Met-361 to Asp- 
366. 


584435 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 474 as 
residues: Gly-5 to Met- 1 3, Tyr-137 to Thr-143, Gly-161 to Gly-168, GIn-221 to Ser- 
226. 


585658 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 476 as 
residues: Ser-16 to Leu-25, Ala- 103 to Asp-108, Ser-128 to Ser-139. 


585693 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 477 as 
residues: GIn-28 to Lys-34, Leu- 148 to Leu- 154, Val-205 to Thr-210. 


585701 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 478 as 
residues: Ala- 17 to Gln-24, Lys-70 to Glu-79, Leu- 124 to Tyr-145, Val-161 to Aia- 
166, Gln-203 to Gly-212, Asp-232 to Gty-248, Thr-299 to Lys-307. 


586019 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 479 as 
residues: Val-104 to Ala-123, Gly-173 to Glu-180, Arg-l 97 to Phe-204. 


587225 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 480 as 
residues: Glu-58 to Pro-65, Gln-74 to Cys-8l, lie- 1 1 1 to Gin- 1 19, Glu-147 to Trp- 
152, Pro- 162 to Gin- 167, Phe-208 to Ala-215, Asp-222 to Thr-228, Phe-230 to Gly- 
235, Tyr-250 to Pro-257, Lys-272 to Leu-278. 


587445 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 481 as 
residues: Pro-50 to Arg-55, Leu-68 to Arg-73. 


587596 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 483 as 
residues: Gln-29 to Pro-35, Asn-51 to GIu-57. 


588548 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 484 as 
residues: Ile-88 to Phe-97, Lys-132 to Trp-137, Gly-169 to Asp- 184. 


588881 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 485 as 
residues: Leu-9 to Thr-17, Ser-56 to Trp-62, Asp-93 to Asp-101, Thr-249 to Thr-255. 


588933 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 486 as 
residues: His-1 to Ser-6, Trp-29 to Pro-35, Asp-37 to Giy-43, Thr-45 to Leu-61, Lys- 
72 to Thr-77, Glu-83 to Tyr-90, His- 129 to Gin- 135. 


592136 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 487 as 
residues: His-1 to Thr-8, Arg-22 to Thr-28, Met-46 to Asn-5 1 . 


613777 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 488 as 
residues: AIa-16 to Glu-27, Lys-34 to Ser-48, Cys-54 to Thr-61, Cys-120 to Trp-128. 


614669 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 489 as 
residues: Glu-1 to Arg-10, Ser-17 to Giy-23, Asp-49 to Lys-54, Glu-71 to Val-78, 
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Asp-99 to Gly- 1 04, Asp-1^6 to Arg-161. Gln-21 1 to Cys-220, Ser-234 to Tyr-239, 
Ser-254 to Arg-264. 


619502 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 490 as 
residues: Glu-4 to Glu-25. Leu-39 to Val-45, Leu-49 to Glu-62, Gly-73 to Lys-83. 


619525 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 491 as 
residues: Glu-24 to Gly-47, Gin- 196 to Ala-202, Ala-234 to Arg-239. 


623660 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 492 as 
residues: Val-12 to Asn-22, Pro-95 to Gly- 100, Leu-1 18 to Ser-132. 


625480 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 493 as 
residues: Gly-23 to Ser-33. 


647688 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 494 as 
residues: Gly-1 to Leu-7. 


650865 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 495 as 
residues: Asp- 1 to Ala-7. 


651676 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 496 as 
residues: Ile-55 to Asp-60, Glu-82 to Lys-94, GIu-l 15 to Asp-128. 


651751 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 497 as 
residues: Ala-1 to Thr-8, Arg-15 to Ser-22, Arg-122 to Gly-138, GIn-145 to Lys-156. 


651840 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 499 as 
residues: Pro-1 to Glu-6, Pro- 1 6 to Ser-21, Pro-23 to Tyr-3l, Asp-48 to Val-60, Phe- 
68 to Lys-76, Tyr-79 to Asn-93, Lys- 1 05 to Ser- 114, Gly- 1 25 to Gly- 1 30, Asp- 1 60 to 
Leu- 175, Asn-179 to Pro- 188, Val-196 to Lys-203, Pro-209 to Arg-217, Ser-243 to 
Leu-252, Arg-274 to Ile-282, Ser-368 to Phe-373, Gln-383 to Gly-388, Asn-403 to 
Gly-408. Glu-429 to Ile-438. 


652557 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 501 as 
residues: Gly-55 to Leu-62, Ala-80 to Ile-87, Arg-1 10 to Arg-1 18. 


653011 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 502 as 
residues: Ser-47 to Cys-57. 


656930 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 504 as 
residues: His- 13 to Asn-18, Met-40 to Arg-45, Asp-73 to Lys-80, Glu-85 to Glu-90, 
Gln-97 to Cys-107, Gln-1 19 to Ala- 124, Thr-188 to Trp-194, Asp-241 to Cys-251. 


659023 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 505 as 
residues: He- 1 to Ala- 19. 


660696 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 507 as 
residues: Val-1 to Gly-9, Pro- 17 to Gly-24, Gly-39 to Gly-45, Lys-65 to Asp-70. 


666881 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 508 as 
residues: Pro-2 to Gly-7. 


681507 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 51 1 as 
residues: Ala-6 to Cys-18, Pro-71 to Gly-87, Ile-95 to VaI-101, Ser-104 to Lys-1 12, 
Glu-1 17 to Ala- 125, Gly- 127 to Glu-142, Pro- 150 to Ala- 164, Leu- 168 to Glu-187. 


683116 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 513 as 
residues: Pro-1 to Gly- 15. 


686494 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 5 14 as 
residues: Pro- 10 to Glu-1 9, Asn-46 to Arg-52. 


688221 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 516 as 
residues: Arg-4 to Gly-1 7, Pro-39 to Lys-46, His-96 to Arg-102, Ala-214 to Ile-222, 
<jlu-24/ to Lys-Z3j. 


705227 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 519 as 
residues: Lys-6 to Trp-1 1. Lys-32 to Glu-37, Lys-48 to Thr-54. 


705958 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 520 as 
residues: Pro-1 to Glu-1 4, Ala-25 to Ala-32. 


705965 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 521 as 
residues: Gly- 14 to Gly-22, Gln-35 to Arg-60, Thr-70 to Lys-80, Arg-87 to Ala-99. 


707380 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 524 as 
residues: Leu-1 to Ala-7. 


707779 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 525 as 
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residues: Ser-9 to Pro-26, Ala-57 to Asp-66, Thr-76 to Gly-8L Pro-93 to Glu-101, 
Phe-1 1 1 to Pne-124, GIu-145 to frp-l:>0. Pro- 170 to Ala-176. 


709441 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 526 as 
residues: Glu-8 to Ala- 18, Pro-60 to Glu-66, Val-71 to Arg-76. 


710443 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 527 as 
residues: Thr-28 to Ser-40, Pro- 100 to Leu- 105, Arg-123 to Ser- 129, Lys-153 to 
Asn-162, Arg-171 to Lys-182. Pro-228 to Pro-245, Ser-249 to Ser-257, Ser-279 to 
Pro-288, Val-297 to Glu-322, Val-335 to Asn-340. 


710616 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 529 as 
residues: His-1 to Gly-12, Gln-76 to Tyr-83, lle-93 to Ser-98, Pro-1 16 to Ser-123, 
Gin- 159 to Gin- 164. 


710662 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 530 as 
residues: Asn-12 to Val-17, GIy-24 to Val-29, Lys-56 to Val-67. Pro-69 to Thr-74, 
Arg-78 to Gly-87. 


710917 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 531 as 
residues: Glu-1 to Gly-10, Gly-78 to Thr-87, Asn-124 to Arg-136. Ser-223 to Asp- 
244, Lys-247 to Thr-252, Asp-265 to Gly-274, Glu-279 to Ile-312, Thr-334 to Glu- 
340, Gln-345 to Gln-350, Arg-356 to Glu-368, Asn-375 to Arg-381, Glu-398 to Leu- 
406, Ser-435 to His-441, Ala-453 to Arg-458, Glu-492 to Ser-497. Leu-519 to Asp- 
525, Ser-543 to Glu-549, Pro-563 to Gly-569, Ser-587 to Asp-592, Glu-617 to Ser- 
622, Arg-659 to Glv-664, Leu-677 to His-683, Asn-685 to Lys-oVs. 


71 1866 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 532 as 
residues: Arg-27 to Arg-33, ber-3^ to uln-40. 


714903 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 533 as 
residues: Arg-2 to Ile-7. 


718139 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 534 as 
residues: Phe-i to Glu-7, Pro-22 to Tyr-27, Ala-lUo to Lys-1 14, Inr-134 to Pne-139, 
Ala- 170 to Ala- 183, Ser-216 to Asp-23 1 , Cys-235 to Ser-244. 


719142 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 535 as 
residues: Ser-3l to Gly-37, Pro-39 to Pro-44, Ile-66 to Trp-71, Ser-1 17 to Leu-123. 


719914 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 537 as 
residues: Pro-77 to Cys-85, Asp- 195 to Lys-214, Pro-231 to Thr-238. 


720134 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 538 as 
residues: Arg-13 to Ser- 19. 


720583 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 540 as 
residues: Met- 18 to Ser-26, Ile-35 to Lys-47, Glu-52 to Gln-57, Arg-7l to Asp-79. 


720904 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 541 as 
residues: Ala-72 to Arg-80, Trp-88 to Tyr-94, Tyr-1 12 to Met-1 18, Asp-131 to Val- 
138, Lys-168 to Lys-173. 


721 194 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 542 as 
residues: Asp-39 to Lys-44, Ala- 1 15 to Thr-122. 


721271 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 543 as 
residues: Lys-24 to Gly-32, Pro-53 to Leu-59. 


723886 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 544 as 
residues: Thr-16 to Ser-22, Pro-44 to Ser-49, seroi to rneoo. 


723968 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 545 as 

raci/^mac A cm 11 Acn A ^ Tm tr^ T\/r QCi Aon 101 trv Ci\\r 1 HQ 

resioues. A.sp-^J to /\sp-oj, i rp-o j 10 iyr-yu, /\sp-iui 10 oiy-iu^. 


726034 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 548 as 
residues: Gln-6 to AIa-1 1 . 


726602 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 549 as 
residues: Pro-5 to Ala-1 1 , Pro-24 to Leu-29, Glu-45 to Ser-51. 


726965 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 550 as 
residues: Glu-5 to Leu- 17, Leu-37 to Arg-44, Gly-50 to Gly-57 r Val-72 to Arg-80, 
Asn-94 to Lys-99, Pro-107 to Ala-1 13. 


727809 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 55 1 as 
residues: Gly-8 to Trp-16, Asn-22 to Phe-28, Phe-68 to Ar^-75, Ser-93 to Ser- 101, 
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Glu-1 14 to lle-126, Pro-134 to Phe-143, Gly-163 to Gly-176, Lys-191 to GIu-201. 
Thr-218 to Lys-227, Tyr-289 to Phe-299. 


731703 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 552 as 
residues: Pro-8 to Phe-15, His-28 to Pro-34, Gln-50 to Tyr-64, Asp-69 to Tyr-74. 
Lys-79 to Pro-84, Ala-95 to Thr-105. 


732840 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 553 as 
residues: Thr-2 to Ser-10, Pro- 1 2 to Thr-22, Val-90 to Pro-98, lie- 175 to Val-181. 


733749 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 555 as 
residues: Ser-70 to Thr-76, Ala-94 to Thr-101, Thr-105 to Lys-1 15, Lys-120 to Gln- 
138, Lys-143 toGly-150. 


734637 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 557 as 
residues: Ala-35 to lle-40, Glu-60 to Asp-65, Pro-67 to GIu-85, Ser-97 to Tyr-104. 


734638 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 558 as 
residues: Ala-35 to lle-40, Glu-60 to Asp-65, Pro-67 to Giu-85, Ser-97 to Tyr-104, 
Ile-124 to Pro- 132, Thr-164 to Ser-169, Phe-301 to Asp-306, Met-354 to Asn-360, 
Thr-368 to Asn-377, Ser-382 to Gly-396, Asp-413 to Thr-425. 


738846 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 560 as 
residues: Leu-35 to Arg-41. 


740584 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 561 as 
residues: Lys-1 to Lys-1 6. 


741213 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 562 as 
residues: Glu-1 to Gln-34, Lys-1 03 to Ile-Tl6. 


741229 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 563 as 
residues: Ser-2 to GIn-10, Gly-18 to Pro- 24, Lys-52 to Lys-58, Ala-62 to Lys-67, 
Ser-74 to Arg-80, Gln-95 to Pro- 104, Gly-109 to Ser-1 16, He- 142 to Arg-150, Pro- 
164 to Ala- 169, Thr-207 to Asp-215, His-235 to Asp-241, Arg-273 to Gly-278, Gln- 
295 to GIu-301, Ser-336 to Arg-345. 


741299 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 564 as 
residues: Arg-1 to Lys-8, Gly-145 to Gly-155, Gly-205 to His-210, Ile-313 to His- 
318. 


744680 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 566 as 
residues: lle-11 to Gly-19, Ala-26 to Cys-39. 


744705 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 567 as 
residues: Pro- 13 to Glu-2L Ala-23 to Thr-30, Lys-78 to Ser-85, Arg-131 to Thr-139. 


745337 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 568 as 
residues: His-126 to Leu-131, Cys-181 to Pro-186, Ala-220 to Ser-226, Leu-574 to 
Asp-581. 


750595 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 571 as 
residues: Met-72 to Thr-77, Ala-87 to Lys-95. 


750633 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 572 as 
residues: Glu-1 13 to Phe-132. 


750766 


Preferred epitopes include those comprising a sequence shown m SEQ ID NO. 573 as 
residues: Arg-30 to AIa-40, Lys-62 to Phe-67, Ile-84 to Asn-89, Arg-91 to Lys-1 00, 
Lie- 1 15 to GIu-120, Gly-135 to Leu-144, Pro-146 to Ala-oy, Ala-214 to Glu-219, 
Arg-255 to Ile-261, Pro-275 to Lys-283. 


754538 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 575 as 
residues, oer-o to uiu-ij, uiu-^i iu /\sp-j> 1, rviK-jt iu up- /u, lcu-i i j 10 uiu-izu. 


754820 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 576 as 
residues: Asp-5 to Lys-1 1, Met-75 to Lys-87. Lys-96 to Gin- 102. 


756565 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 577 as 
residues: Lys-1 3 to Asn-25, Glu-36 to Ser-47. 


756793 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 578 as 
residues: Arg-26 to Lys-40. 


757431 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 579 as 
residues: GIu-64 to Pro-71 , Leu-97 to Lys-1 04, Ser-1 47 to Glu-1 52. 


757478 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 580 as 
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residues: Asp-1 to Trp-10, Ala-19 to Ser-25, Thr-31 to Ser-42 ? Cys-128 to Gly-135, 
Gly-137 to Thr-143, Pro- 1 79 to Lys-192. 


760876 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 582 as 
residues: Ser-35 to Pro-48, Proo6 to Trp-65, Ser-67 to Lys-76. 


761528 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 583 as 
residues: Pro-4 to Gly-10, Thr-38 to Lys-43, Leu-54 to Gly-59, Glu-107 to Glu-1 16, 
Pro- 1 94 to Lys-199, Leu-207 to Asn-212, Arg-227 to Ala-239, Lys-285 to Lys-294, 
Glu-300 to Phe-306, Gln-3 15 to I yr-327, Ala-353 to uly-3oU. 


764913 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 586 as 
residues: Glu-83 to Ser-89, He- 127 to Lys-132, Ser-1 34 to Asn-140, Tyr-176 to Asn- 
197, Gly-217toSer-233. 


764941 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 587 as 
residues: Asn-7 to Ser-1 2, Asn-35 to Phe-43. 


765903 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 588 as 
residues: Leu-65 to Thr-74. 


766122 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 589 as 
residues: Ser-1 to Gly-10, Arg-30 to Asp-3o, Asp-59 to Pro-o4. 


766719 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 590 as 
residues: Gln-12 to Cys-20, His-43 to Cys-49, Leu-o 1 to His-o4, Fro-oz to Val-oo. 


767941 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 592 as 
residues: Tyr-12 to GIu-20. 


768035 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 593 as 
residues: Phe-30 to Pro-40. 


769888 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 594 as 
residues: His-53 to His-59, Asn-72 to Ile-81, Glu-1 53 to Lys-178, Pro- 186 to Ser- 
195. 


771671 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 595 as 
residues: Arg-32 to Ala-37. 


772876 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 596 as 
residues: Arg-80 to Thr-9 1 . 


773398 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 598 as 
residues: Pro- 12 to Arg-19, Lys-29 to Val-41. 


773927 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 600 as 
residues: Gly-84 to Leu-91, Glu-122 to Pro- 136, Phe-176 to Ser-1 97, Lys-207 to 
Lys-212, Pro-222 to Glu-233, Ser-246 to Tyr-257. 


774100 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 601 as 
residues: Gly-1 to Pro-9, Arg-26 to Asp-31, Asp-33 to Val-58, Ser-60 to Gly-65, Pro- 
78 to Arg-90, Ser-1 32 to Ser-1 37. 


774101 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 602 as 
residues: Thr-73 to Glu-78. 


774341 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 604 as 
residues: Asp-82 to Glu-92, Lys- 1 26 to Thr- 131, Tyr- 1 40 to Leu- 151. Tyr-206 to 
Ser-211. 


774371 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 605 as 
residues: Pro-29 to Arg-36. 


777534 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 606 as 
resiuues. /\rg-i i io /\rg-io, /\sn-^7j 10 Lyb-^o, vjiu-ivjo iu /-ymi-i 10, r r o- 1 10 Lys- 
134, Ile-303 to Glu-308, Arg-328 to Lys-334, Arg-355 to Lys-363, Arg-387 to Lys- 
393. 


777623 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 607 as 
residues: Glu-14 to Thr-24. 


779194 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 608 as 
residues: Lys-29 to Thr-42. 


779387 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 609 as 
residues: Pro-1 to His-6. 


779818 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 61 1 as 
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residues: Pro-38 to Glu-44, Glu-67 to Cys-72, Ala-8l to Leu-86, Pro- 100 to Asn- 
1 1 1 ? Asp- 1 20 to Gly- 1 27, Arg- 1 50 to Cys- 1 62, Gin- 1 84 to Gin- 191, Tyr-2 1 i to Cys- 
221. Asp-242 to His-250, Cys-269 to Ser-280, Glu-292 to Trp-299. 


780634 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 613 as 
residues: Asp-1 to Lys-6, Cys- 19 to Gly-27, Glu-36 to Gln-42. 


780638 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 614 as 
residues: Asn-3 to Val-12, Pro-27 to Leu-35, Ile-70 to Gly-79, Tyr-135 to Tyr-140, 
Cys- 142 to Tyr-148, Ser-171 to Leu- 177, Ser-199 to Ser-207. 


780773 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 615 as 
residues: Gly- 16 to Ser-32, Gly-47 to Ala-54. 


780778 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 616 as 
residues: Tyr- 1 2 to Thr- 1 7. 


780873 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 617 as 
residues: Leu-4 to Trp-12, Tyr-46 to Arg-53, Asn-108 to Asp-1 14. 


782113 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 618 as 
residues: Ala-2 to Cys-7. 


782153 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 619 as 
residues: Ser-10 to His- 16, Pro-26 to Asn-3 1, Val-74 to Asn-88, Asp- 158 to Glu-165, 
Lle-205 to Arg-213. 


782376 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 620 as 
residues: Thr-1 to Ser-15. 


782420 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 621 as 
residues: Asp-1 to Gly-8. 


782672 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 622 as 
residues: Cys- 1 1 6 to Glu-126. 


783148 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 623 as 
residues: Asp-43 to His-52. 


783510 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 624 as 
residues: Pro- 16 to Glu-23, Gly-71 to Leu-76, Asn-83 to Asp-93, Lys-121 to Arg- 
132, Val-137 to Trp-142, Glu-245 to Val-252, Pro-377 to Ser-385. 


783734 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 625 as 
residues: Leu-1 to Gln-75, Glu-79 to Ile-84, Gln-1 16 to Gln-123. 


784201 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 626 as 
residues: Arg-7 to Val-I4, Glu-48 to Gly-58, Ser-74 to Gln-83, Asp-101 to Asp-107, 
Ile-1 13 to Asn-118. 


784381 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 627 as 
residues: Thr- 122 to Ala- 1 30. 


784387 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 628 as 
residues: Glu-42 to Ser-51, Asp-74 to Pro-86, Thr-104 to Gly-1 10, Pro-131 to Gly- 
138. 


784639 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 629 as 
residues: Arg-1 to Lys-6, Asn-3 1 to Lys-39, Ala-66 to Gln-72, Ser-1 12 to Asn-l 18, 
Ile-1 28 to Ala-136, Cys-144 to Asn-149, Ala-174 to Glu-180, He- 191 to Ser-202. 


784641 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 630 as 
residues: Asn-l 8 to Leu-24, Asp-42 to Gly-50, Ala-84 to Gly-94, Gly- 100 to Asn- 
159. 


785142 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 632 as 
residues: Val-37 to Ala-42, Lys-82 to Ala-94, Asp-1 10 to Gly-1 18, Pro- 132 to Lys- 
141, Ser-150 to Glu-161, Pro-199 to Asp-221, Leu-223 to Ser-237, Gln-255 to Gln- 
269, Phe-275 to Phe-298, Gln-323 to Asp-335, Pro-343 to Ala-359, Pro-375 to Gln- 
384, Thr-386 to Pro-392, Pro-529 to lle-541, Leu-552 to Val-560, Arg-578 to Ser- 
584, Pro-602 to Phe-61 1, Lys-6 19 to Are-629, Glu-668 to Phe-674. 


786283 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 635 as 
residues: Glu-16 to Gln-23. 


786511 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 637 as 
residues: Ser-1 3 to Ser-24. 
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787330 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 638 as 
residues: Ala-1 to Ala-9. Pro- 13 to Val-20 ? Asn-27 to Thr-36, Pro-44 to Asn-56, Glu- 
7 1 to Arg-76, Glu-8 1 to Gln-96, Pro- 1 04 to Leu- 111, Leu- 1 1 5 to Gin- 1 20, Asp- 1 39 to 
Ile-149. 


787377 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 639 as 
residues: Ala-15 to His-24, Asp-32 to Pro-42, Val-53 to Gln-58, Pro-61 to Ile-77. 


787662 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 640 as 
residues: Pro-68 to Leu-74. 


789466 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 643 as 
residues: Lys-1 to Asp-9, Asn-62 to Met-69, Giu-71 to Ile-77. 


791673 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 645 as 
residues: Arg-72 to Glu-84. 


792080 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 646 as 
residues: Asn-47 to Asp-53, Ser-75 to Ala-80. 


793025 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 647 as 
residues: Glu-52 to Lvs-58. 


793043 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 648 as 
residues: Ser-1 to Glv-8, Ile-71 to Ala-83, Asp-9 1 to Arg-96. 


793386 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 649 as 
residues: Gly-23 to Ala-56, Thr-58 to Ser-65, Gly-69 to Glu-140, Ser-158 to Gly- 
1 65, Thr- 1 69 to Arg- 1 75, Pro- 181 to Glu-1 86. 


795144 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 650 as 
residues: Arg-2 to Ser-I4, Arg-18 to Glu-26, lle-62 to Ser-72, Asp-132 to Asp-138, 
Thr- 147 to Arg-163, Cys-180 to Asn-194, Asp- 199 to Glu-205, Arg-2 12 to Leu-218, 
Thr-248 to Arg-270. Leu-278 to Ala-286, Gln-322 to Phe-329. 


795911 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 651 as 
residues: His-4 to Asn-1 1. 


795962 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 652 as 
residues: Pro-63 to Gly-71, Arg-96 to Gly-101, Phe-106 to Leu-1 1 1, Arg-124 to Met- 
130, Cys- 1 54 to Ala- 1 60, Glu- 1 63 to Ser- 1 69, Arg- 1 80 to Phe- 191. 


796221 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 653 as 
residues: Leu-12 to Gly-41, Ser-54 to Gly-62, Trp-107 to Pro-1 13, Glu-140 to Lys- 
145, Leu-147 to Lys-155, Arg-177 to Asp-183, Glu-189 to Lys-197, Leu-202 to Thr- 
207, Leu-275 to Asp-283. 


796283 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 654 as 
residues: Ser-1 to Ser- 12, Pro-87 to Are-92. 


796392 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 655 as 
residues: Glu- 16 to Gly-28, Glu-54 to Asp-75, Lys-92 to Lys-101, Tyr-106 to Giu- 
118, Glu- 127 to Val-164, Ser- 172 to Lys-1 85, Arg- 199 to Phe-236, Arg-255 to Ser- 
262, Pro-265 to Glu-275. 


797655 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 656 as 
residues: Pro-34 to Val-40, Pro-47 to Asp-58, Pro-60 to Leu-67, Ser-74 to Ala-81, 
Pro-99 to Arg- 127, Thr- 145 to Gin- 155. 


799486 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 657 as 
residues: Ala-9 to Asp- 15, Trp-132 to Vai-139. 


800221 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 659 as 
residues: Asn-4l to Lys-53, Tyr-94 to Ile-99, Asp- 1 23 to Ihr-l36. 


800376 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 660 as 
residues: Arg-7 to Ala-l4, Gln-80 to Ser-88, Val-96 to Gln-lOl, Lys-149 to Tyr-159, 
Gin- 1 77 to Arg- 1 85. 


800567 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 66 1 as 
residues: Gly-l to Ala-2l, Ser-262 to Asn-274, Pro-277 to Cys-285, Pro-29l to Gly- 
303, Pro-310 to Gly-315, Pro-32l to Ala-326, Asn-334 to Ser-342, Gly-380 to Arg- 
386. 


800652 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 662 as 
residues: Ser- 15 to Gln-20, Asp-25 to Tyr-32, Phe-35 to Tyr-62, Arg-94 to Lys-1 02, 
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Glu- 137 to Phe-146, Phe-148 to Phe-158, Arg-166 to Gly-177, Met- 180 to Asn-194, 
Arg-198 to Gln-212, AIa-236 to GIu-241, Val-243 to Glu-248. 


800748 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 663 as 
residues: Glu-20 to Leu-33, Tyr-59 to Pro-69, Ala-92 to Asp- 102, Leu- 1 20 to Cys- 
129, Glu-143 to Tyr-148, Pro-168 to Leu-173, Asp-179 to Val-189, Thr-221 to Pro- 
228, Asp-249 to Ser-261, Thr-336 to Lys-342, Pro-377 to Asp-387, Arg-391 to Gly- 
397, Asp-428 to Ile-434, Asn-529 to Thr-559. 


802032 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 664 as 
residues: Giu-74 to Trp-82. 


802050 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 665 as 
residues: Ser-28 to Cys-38. 


805551 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 666 as 
residues: Pro-6 to Tyr-19. 


805662 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 667 as 
residues: Arg-29 to Ser-35, Ser-79 to Gly-91, Pro-105 to Arg-120, Thr-168 to Glu- 
175, Phe-187 to Aia-200, Arg-272 to Lys-282, Arg-325 to Asp-330, Arg-332 to Phe- 
338, Arg-358 to Lys-368, Cys-433 to Asn-441, Leu-456 to Asp-461. 


805750 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 668 as 
residues: GIu-6 to Arg-13, Ser-53 to Gly-60, Arg-84 to Gln-90, Pro- 101 to Thr-106. 


805860 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 669 as 
residues: Thr-3 to Thr-8, Thr-55 to AIa-60. 


805886 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 670 as 
residues: Trp-3 to Gly-16, Pro- 1 9 to Ser-30, GIy-68 to Glu-74, Pro-81 to Lys-86, 
Ser-93 to Trp-98, Arg-102 to Asp- 1 15, Arg-203 to Gly-210. 


806706 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 671 as 
residues: Ser-10 to Ser-18, Arg-26 to Gly-33, Val-47 to Leu-60, Gly-79 to Phe-86 ; 
Gln-94 to Ser-99, Leu- 1 26 to Cys-131. 


811637 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 672 as 
residues: Arg-8 to Gly-20, Ala-27 to Ser-39, Gly-41 to Trp-55, Arg-58 to Gly-66, 
Asp-70 to Ser-88, Asp- 108 to Tyr-1 17, Val-155 to Asn-164, He- 168 to Lys-174, Lys- 
177 to Val-182, Pro- 192 to Arg-200, Met-216 to Gly-225, Lys-232 to Val-237, Lys- 
261 to Arg-273, Ala-280 to Tyr-307. 


812338 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 674 as 
residues: Pro-1 1 to Lys-18, Pro-25 to Ala-32, GIy-59 to Gly-64, Asn-73 to Phe-78. 


812439 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 675 as 
residues: Leu-1 to Asn-7, Met-9 to Gln-14, His-25 to Gly-36, Phe-44 to Asp-49, Cys- 
61 to Cys-69, Gly-80 to Phe-85, Pro-91 to Gly-103, Asp-121 to Trp-128, Asp- 130 to 
Ala- 170, Trp-172 to Cys-183, Lys-193 to Asp- 199, Pro-201 to Cys-210, Pro-217 to 
Asp-237, Thr-274 to Asn-280, Gly-292 to Cys-298, Asp-316 to Asp-326, Gly-339 to 
Asn-350. 


812645 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 676 as 
residues: Tyr-99 to Glu-105, Gly-123 to His- 139, He- 148 to Glu-154. 


812770 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 677 as 
residues: Ser-7 to Ser-16, Gln-41 to Ala-67, Glu-84 to Arg-91, Lys-98 to Gly-1 12, 
Arg- 1 1 9 to Met- 1 27 , Glu- 1 43 to Glu- 1 49, Asp- 1 6 1 to Ala- 1 69, Ser- 1 74 to Gin- 1 82, 
Glu-197 to Glu-210, Lys-217 to Arg-224. 


813080 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 679 as 
residues: Trp-47 to Val-55, Thr-142 to Ser-155. 


815326 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 681 as 
residues: Thr-33 to Ile-38. 


815740 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 682 as 
residues: Gln-35 to Ser-49. 


824865 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 684 as 
residues: Arg-1 to Gln-13, Arg-33 to Arg-43, Lys-125 to Tyr-130, Ser-166 to Ser- 
171, Leu-2I2to His-220. 


825138 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 685 as 
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residues: Gin- 15 to Asn-31. 


825535 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 686 as 
residues: His-6 to Asn-1 I, Asp-74 to Ala-83, Asp-95 to Leu- 101, Leu- 108 to Ser- 
113. 


827046 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 688 as 
residues: His-28 to Asn-33. 


827168 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 689 as 
residues: Met-4 to Lys-1 1, Pro-37 to Gly-44, Arg-136 to Gly-145, Pro-171 to Gly- 
181. 


827195 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 690 as 
residues: Ser-1 to Gly-24. 


827249 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 691 as 
residues: Leu-27 to Arg-32, Leu-81 to Pro-86, Pro-91 to Cys-1 1 1, His- 122 to Asn- 
132, Pro-142 to lle-148. Asp- 156 to Gln-164, GIy-185 to Ser-190, Cys-203 to Gly- 
212, His-219 to Ser-230, Val-249 to Phe-255, Glu-276 to Ala-281, Pro-324 to Ser- 
331, Thr-341 to Val-346, AIa-370 to Gly-375. 


827447 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 692 as 
residues: Leu-1 to Asp-15, Glu-48 to Lys-6l ? Thr-84 to Ile-92 ; Glu-108 to Glu-125, 
Lys-1 57 to Gln-164, Thr-166 to Glu-173. 


827515 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 693 as 
residues: His-3 to He- 1 1 , Pro- 1 4 to Asp-22. 


827621 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 694 as 
residues: Gly-1 to His-7, Tyr-53 to Asn-60, Thr-80 to Gly-87, Lys-95 to Gly-102, 
Pro- 129 to Thr-134. 


827883 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 695 as 
residues: Gly-1 to Thr-13, Ser-69 to Trp-78, Cys-94 to Tyr-99. 


828040 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 696 as 
residues: Gly-1 to Gin- 10, Asn-1 8 to Lys-25, Gln-35 to Gly-40. 


828360 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 697 as 
residues: Ser-l 1 to He- 17, Asn-43 to Pro-48, Ser-64 to Trp-70. 


828506 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 698 as 
residues: Pro-3 to His-8, Arg-24 to Leu-38. 


828898 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 700 as 
residues: GIy-62 to Asn-77, Trp-1 18 to Glu- 1 23, Asn-1 65 to Lys-1 72, Thr-225 to 
Asn-243, Phe-261 to Pro-267. Lys-300 to Trp-310, Asn-370 to Met-375. 


828959 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 701 as 
residues: Lys-20 to Trp-26, Arg-41 to Gly-46. 


829081 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 702 as 
residues: Lys-1 78 to GIy-184, He- 186 to Asp- 192, Pro-225 to Thr-234. 


830069 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 703 as 
residues: Lys-20 to Asn-26, Lys-37 to Met-42, Cys-51 to Ser-57, Pro-59 to Cys-64, 
Gln-80 to Gly-87, Gln-98 to Glu-121, Phe-144 to Ser-149, Lys-158 to Val-169, Ser- 
1 7 1 to Pro- 1 77, Lys- 1 85 to Val- 1 90, Glu- 1 93 to Ser-20 1 , Leu-209 to Gly-2 1 6, Cys- 
218 to Thr-224. 


830109 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 704 as 
residues: Ser-1 to Gly-9. 


830176 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 705 as 
residues: Gly-66 to Arg-74, Pro-87 to Arg-95, Glu- 141 to Leu- 149, Gln-225 to Ser- 
230, Pro-249 to IIe-256, Pro-351 to GIy-357. 


830241 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 706 as 
residues: Pro-7 to Pro- 17, Leu-20 to Gly-26, Leu-48 to Val-54, Pro-65 to Asn-70, 
GIu-90 to Ala-95 ; Ala-102 to Gln-1 16, Glu-122 to Leu-137 ? Val-183 to Leu-192, Ala- 
235 to Ile-256, Gly-264 to Asp-270, Phe-282 to Ile-288, Arg-309 to AIa-3 14, Asn- 
330 to Asp-336, Ala-338 to Asp-344, Lys-358 to Lys-367. 


830402 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 708 as 
residues: Gln-8 to Ser-1 5, His-57 to Ser-64. 
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830414 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 709 as 
residues: Gly-1 to Arg- 12, Ser-87 to Tyr-95, Arg- 149 to Glu- 155, Tyr-190 to Asp- 
195. Pro-265 to Leu-272. Ser-291 to Gly-305. 


1 830444 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 710 as 
residues: Ser-47 to Tyr-54. 


830476 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 71 1 as 
residues: Arg-5 to Leu- 18, Thr-21 to Leu-29, Ile-32 to Ala-39, Glu-48 to Arg-56, 
Gln-62 to Trp-68, Glu-7 1 to GIy-78. 


830624 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 712 as 
residues: Ala-21 to Pro-26, Arg-37 to Phe-44, Thr-67 to Lys-75, Ser-81 to Ser-86, 
Val- 1 1 6 to Gin- 1 27, Gly- 1 92 to Thr- 1 97, Trp-20 1 to Asn-207, GIu-243 to Ile-252, 
Lys-267 to Pro-273, Pro-292 to Phe-300, Lys-303 to ALa-314, Phe-344 to Asp-360, 
Ser-379 to GIy-386, Phe-389 to Asn-396, Glu-405 to Lys-413. 


830643 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 713 as 
residues: Gly- 10 to Gly- 15, Val-59 to Lys-64, Lys-131 to Gly- 140, AIa-220 to Asn- 
230, Gly-313 to Arg-321, His-33 1 to Thr-336, Pro-352 to Gly-359, Thr-361 to Cys- 
370. 


830714 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 714 as 
residues: Glu-17 to Thr-24. 


830826 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 715 as 
residues: GIu-14 to Ala- 19, Arg-21 to Glu-28. 


830888 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 716 as 
residues: Lys-63 to Asn-72, Are-87 to Gly-92, Pro- 125 to Gin- 130. 


830984 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 717 as 
residues: Thr-1 to Thr- 10, GIy-29 to Gly-35, Leu-42 to Asp-64, Asp-71 to Ser-99, 
Gly- 1 1 2 to Asp- 1 32, Ser- 1 78 to Ala- 1 84. 


831015 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 718 as 
residues: GIn-47 to Cys-53, Asn-66 to Cys-71, Arg-127 to Ala-141, Arg-143 to Lys- 
169, Lys-174 to Tyr-179. 


831080 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 719 as 
residues: Tyr-10 to Asp-22, Pro-40 to Met-49. 


831101 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 720 as 
residues: Asp-1 to Pro-10, Pro-39 to Trp-57, Ser-60 to Gly-68, Glu-105 to Pro-1 13, 
Thr-1 18 to Lys-124, Phe-131 to Tyr-139, Arg-153 to Lys-162, Lys-189 to Arg-194, 
Ala-230 to Ala-236, Trp-259 to Gln-266, Ala-272 to Tyr-277. 


831 146 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 721 as 
residues: Leu-23 to Asp-31, Gln-46 to Ile-69, Ile-120 to Lys-128, Pro-148 to Asp- 
154, Pro-216 to Val-223, Asn-261 to Ala-273. 


831215 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 722 as 
residues: Gln-27 to GIu-52, Pro-92 to Pro-99, Asp- 109 to Asp-1 16, Gin- 123 to Ala- 
131, Leu- 1 59 to His- 1 64, Glu- 1 76 to Vai- 183, Arg- 1 95 to Glu-200, Gln-2 1 0 to Tyr- 
215, Glu-244 to Arg-255, Thr-262 to Asp-267, Pro-286 to Trp-292, Arg-302 to Asn- 
309, Gln-318 to Ser-323, Gln-341 to Ile-348, Lys-361 to Ile-374, Leu-378 to Gln- 
394. 


831231 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 723 as 
residues: Lys-1 to Val-8, Ser- 133 to Arg- 139, Arg- 163 to Leu-171, Arg-307 to Gin- 
320, Val-330 to GIy-335. 


831242 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 724 as 
residues: Asn-55 to Pro-63, Arg-132 to Tyr-139, Phe-174 to Lys-183. 


831291 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 727 as 
residues: Gly-1 to Gln-9, Asn-1 1 to Arg- 16, Cys-28 to His-33, Pro-51 to Pro-57, 
Glu-66 to Glu-72, Pro-84 to Asp-89. Pro- 1 04 to Asp- 1 09, Glu- 1 22 to Thr- 1 32. 


831382 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 728 as 
residues: Pro-13 to Pro-20, Thr-44 to His-49, Ala-72 to Phe-78. 


831624 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 729 as 
residues: Ser-37 to Asp-43. Lys-266 to Ser-272, Glu-304 to Thr-318, Leu-345 to Ser- 



WO 00/55180 



PCT/US00/05918 



163 





359, Gln-423 to Ala-439. 


831640 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 730 as 
residues: Cys-16 to Ser-23. 


831688 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 731 as 
residues: Pro-16 to Asp-23, Arg-48 to Glu-55, Gly-107 to Val-1 12, Glu-133 to Leu- 
140, Asn-163 to Glv-169. Gly-191 to Lys-1 96. 


831690 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 732 as 
residues: Pro-36 to Trp-51, Arg-96 to Gly-104, Glu-134 to Asn-144, Pro-203 to His- 
210, Cys-228 to Asp-235, Gly-278 to Tyr-284, Ser-309 to Pro-316, Thr-325 to Ala- 
333, Ser-337 to Glu-357. Tyr-390 to Gly-403. Tyr-409 to Gly-421. 


831718 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 733 as 
residues: Leu-64 to Arg-71, Leu-99 to Ser-105. 


831832 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 734 as 
residues: Thr-8 to Ser-16. 


831907 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 735 as 
residues: Leu- 15 to Ser-20. 


831938 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 736 as 
residues: GIy-74 to Val-79, Ser-94 to Arg-106, Asp-157 to Lys-162, Pro-354 to Gln- 
364, Arg-371 to Arg-385. 


831954 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 737 as 
residues: Thr-48 to Ser-58, Gly-l 12 to Pn>l29, Ala-156 to Ser-167. 


832028 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 738 as 
residues: Lys-1 to Asn-I4, Pro- 103 to Tyr-1 1 1. 


832043 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 739 as 
residues: Arg-9 to Val-17, Phe-1 10 to Lys-130. Gly-138 to Ala-143. 


832055 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 740 as 
residues: Asp-1 to Lys-1 1, Ser-22 to Arg-32. 


832124 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 741 as 
residues: Pro- 10 to His- 1 7, Thr-41 to Ala-51, Ser-60 to Pro-67, Leu-70 to Lys-78, 
Pro-95 to Ser-102, Ala-1 14 to Pro- 1 22, He- 125 to Pro- 132, Glu-165 to Tip- 172, Arg- 
194 to Gln-209. 


832145 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 742 as 
residues: His-1 to Gln-7, Leu-1 1 to Glu-22, Gly-43 to Cys-52. 


832254 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 743 as 
residues: Pro-1 to Ala-32, Phe-53 to Asp-59. 


832331 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 744 as 
residues: Ser-6 to Asn-67, Gly-69 to Gly-98, Ser-100 to Phe-1 28. 


832401 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 746 as 
residues: Gln-1 to Gly-6, Thr-9 to Asp-20, Met-22 to Asp-33, Pro-62 to Gly-70, Pro- 
79 to Lys-85, Asn-99 to Ser-104, Arg-154 to GIu-164. 


832492 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 749 as 
residues: Cys-1 to Gly-6, Glu-27 to Leu-33, Lys-58 to Tyr-63, Glu-65 to Thr-79, 
Leu-83 to Lys-92. 


832598 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 750 as 
residues: Ser-65 to Arg-79, Asn-81 to Leu-90, Ser-123 to Gly-135. 


834510 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 752 as 
residues: Arg-83 to Lys-90, Arg-189 to Ser-195, Ser-197 to His-203. 


835139 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 753 as 
residues: Ala-40 to Asn-49, Glu-76 to Ser-83, Cys-1 02 to Thr-1 13, Pro- 143 to Thr- 
152, Gly-l 60 to Thr-1 77, Cys-204 to His-212. 


835142 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 754 as 
residues: Pro-1 to Pro-6, Val-14 to Val-23, Tyr-124 to Lys-132, Gln-141 to Tyr-148, 
Glu-215 to Pro-221. 


835271 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 755 as 
residues: Pro-1 to Pro-8, Asp-66 to Asn-78, Pro-81 to Ser-95, Thr-1 1 1 to Tyr-1 18, 
Asp-1 83 to Asn-188, Asp- 190 to Asp- 195, Cys-224 to Ile-232. 
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835369 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 756 as 
residues: Phe-65 to His-8 1 , Thr- 1 02 to Asp- 117. 


835430 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 757 as 
residues: Gln-48 to Lvs-64, Glu-1 75 to Thr- 183. 


835462 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 758 as 
residues: Gly-8 to Gly-28, Glu-1 13 to Asn-122 ? Arg-144 to Gly-214, Ala-218 to Gly- 
232, Arg-243 to Glu-248. 


835539 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 759 as 
residues: His-33 to Leu-39, Gly-49 to Glu-58, Ser-112 to VaI-146. 


835635 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 760 as 
residues: Leu-1 1 to Gly-47, Trp-61 to Ile-68, Glu-96 to Lys-103, Gly-1 10 to Gln- 
1 19, Ser-126 to Glu-1 60, Leu- 172 to Ser-180, Thr- 188 to Lys-193, Ser-197 to His- 
205, Gln-215 to Lys-227, Cys-299 to Asn-309, Lys-353 to Tyr-363, Trp-412 to Asp- 
418, Leu-448 to Leu-458, Gln-495 to Ser-503, Ser-587 to Thr-596, Ser-615 to Phe- 
620, Thr-653 to Asp-658, Glu-666 to Glu-671, Lys-710 to Gln-716. 


836161 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 762 as 
residues: Ser-63 to Lys-71. 


836213 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 763 as 
residues: Glu-9 to Gly-1 7. 


836371 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 764 as 
residues: Ser-1 1 to Ser-3 1, Thr-39 to Trp-45, Ser-61 to Tyr-67, Asp-93 to Gin- 100, 
Arg-124 to Asn-138, Val-141 to Asp-150. 


837181 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 767 as 
residues: AIa-15 to Asp-34, Met-43 to Ser-48, Gln-80 to Glu-94, Glu-129 to Ser-135, 
Asp-139 to Ala-144, Glu-1 72 to Gln-179, Glu-266 to Ala-273. 


837337 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 769 as 
residues: Tyr-29 to Asn-37. 


837551 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 771 as 
residues: Arg-1 to Gly-7, Pro-9 to Ala- 1 9. 


837622 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 772 as 
residues: Gly-5 to Asp-26, Glu-62 to Phe-69. 


839949 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 774 as 
residues: Ala-6 to Ser-16, Ser-36 to Gln-48, Pro-57 to Tyr-65, Glu-80 to Asn-87, 
Tyr-148 to Phe-153, Pro-177 to Asn-182, Ser-221 to Ser-229, Cys-252 to Asp-265, 
Tyr-386 to Tyr-393, Leu-427 to Trp-438, Leu-487 to Tyr-492. 


840000 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 775 as 
residues: Gly-5 to Ser-21, Glu-30 to Glu-37, Glu-49 to Lys-57, Pro-92 to Arg-98, 
Leu-1 10 to Pro-1 18, Pro-223 to Pro-230, Ala-236 to Arg-241, Ser-285 to Gln-299. 
Leu-369 to Tyr-374. 


840095 j 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 776 as 
residues: Pro-7 to Thr- 13, Arg-25 to His-31, Gly-34 to His-40, Gin- 127 to Asn-132, 
Asp-208 to Trp-214, Ser-243 to Phe-249, GIu-255 to Asp-26 1. 


840166 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 777 as 
residues: Pro-1 to Ser-9. 


840613 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 780 as 
residues: Pro-7 to Gly-14, Gln-31 to Tyr-37, lle-87 to Ser-92, Gln-172 to Lys-184, 
Phe-197 to Asp-207, Leu-21 1 to Gln-225, Gln-297 to Lys-306, Glu-308 to Gly-3 18, 
Glu-420 to Gly-425, Arg-437 to Ala-447, Thr-507 to Asn-512, Ser-536 to Arg-541, 
Ser-634 to Gly-640, Lys-649 to Gln-656, Glu-661 to Leu-668, Tyr-709 to Gly-723, 
Gly-761 to Ala-767. 


840699 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 781 as 
residues: Pro-20 to Gly-26, Pro-75 to Gly-80, Lys-92 to Thr-98, Thr-230 to Pro-239, 
His-249 to Met-254, Asp-304 to Arg-312. 


840752 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 782 as 
residues: Val-25 to Ser-33. 


840755 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 783 as 
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residues: Pro- 18 to Lys-25, Arg-28 to Cys-38, Val-61 to Leu-67, Pro-84 to Ser-95, 
Thr-174 to Gly-1 80, Thr-191 to Asn-197, Asp-205 to Pro-212, Lys-253 to Val-258, 
Lvs-290 to Glv-297, Leu-299 to Cys-310. 


841066 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 785 as 
residues: Gly-1 to GIy-21, Lys-38 to Thr-49, Leu-57 to Asp-62, Gln-74 to Phe-83, 
Gly-96 to Cys-109, Asn-124 to Gin- 130, Glu-135 to Cys-140, Asp- 149 to Lys-154, 
Tyr-164 to Asp- 169, Pro- 184 to Lys-192, Arg-209 to Ser-216, Asp-243 to Glu-250, 
Pro-329 to Glu-337, Thr-462 to Cys-471, Asn-481 to Thr-506. 


! 841306 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 786 as 
residues: Arg-8 to Val-20, Glu-22 to Val-40, Glu-68 to Tyr-77, Lys-88 to Asp-95, 
Thr-116to Lys-121. 


842025 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 788 as 
residues: Glu-66 to Leu-74, IIe-1 16 to Glu-121, His-124 to Asp-129, Asn-152 to Tyr- 
157, Pro-171 to Asn-177, Glu-190 to Asn-201, Ue-215 to Gln-224, Lys-360 to Lys- 
370, Arg-389 to Asp-395, Glu-401 to Gly-415, Pro-431 to Cys-437. 


842178 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 789 as 
residues: His-4 to Arg-9, His- 16 to Gly-23. 


842438 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 790 as 
residues: Ala-24 to Ser-32. 


| 843289 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 791 as 
residues: His-55 to Arg-63, Glu-96 to Val-109, Ser-1 13 to Ala-1 19, Lys-140 to Tyr- 
150, Glu-157 to Ser-1 72, Gly-1 74 to Asn-185, Arg-223 to Pro-245, Leu-264 to Asp- 
272. 


843447 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 792 as 
residues: Tyr-55 to Lys-64, Asp-80 to Trp-85. 


843743 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 793 as 
residues: Pro-56 to Gly-63, Pro-70 to Asn-75, Gly-1 19 to Val-126, Trp-130 to Gly- 
137, Gln-210 to Glu-220. Lys-230 to Thr-236, Tyr-246 to Val-253. 


843878 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 794 as 
residues: Thr-83 to Gly-88, Arg-144 to Pro-155, Arg-208 to Lys-215, Arg-286 to 
GIy-295. 


844071 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 796 as 
residues: Thr-9 to Glu-15, Pro-20 to Gly-25, Arg-43 to Val-48, Pro-79 to Ala-91, 
Trp-1 14 to Glu-123, His- 167 to Lys-177, Pro- 179 to Arg-192, Asp-202 to Leu-208, 
Ala-261 to Asn-286, Gly-288 to Gly-296, GIy-301 to Met-308, Ser-343 to Asn-365, 
Phe-368 to Asn-379, Met-406 to Trp-413. 


844444 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 797 as 
residues: Arg-9 to Thr-15, Pro-44 to His-50, Glu-62 to Arg-87, Glu-120 to Arg-126, 
Gln-144 to Asn-152, Ser-157 to Pro-169. 


844561 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 798 as 
residues: Arg-30 to AIa-36, Gln-45 to Met-51. 


844953 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 799 as 
residues: His- 1 4 to Leu-25. Lys- 1 04 to Ala- 113. 


844990 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 800 as 
residues: Ile-4 to Ala- 15, Pro-39 to Gln-49, Lys-67 to Ser-72, Arg-87 to Leu- 101, 
Thr-135 to Ser-146, Thr-177 to Val-183, Ser-185 to Ser-192, Ser-198 to Ala-216, 
Ser-221 to rro-227, Val-z4z to Gln-zj4, ber-ZDo to inr-zoo, Asn-z/4 to Arg-324. 


845829 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 802 as 
residues: Asp- 14 to Gly-29, Gln-88 to Asp-93, Glu-191 to Thr-196, Gly-262 to lie- 
269. 


HTAIR72R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 803 as 
residues: Arg-4 to Leu-1 1. Cys-18 to His-25. 


HAPRM14R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 805 as 
residues: Leu- 16 to Ser-22, Lys-24 to Glu-38. 


HMWEI22R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 806 as 
residues: Glu-1 to Thr-1 1. Pro-37 to Lys-42. 
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HMCGG09R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 8 12 as 
residues: Ser-2 to Ser-1 2, Gln-D4 to His-ol. 


HFPDJ19R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 814 as 
residues: He- 1 1 8 to Lys- 1 24. 


HBGOI21R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 816 as 
residues: Asn-2 to Pro-9, Pro- 17 to Leu-2j>, Asp-40 to Arg-61. Ala-90 to Ser-9^, lie- 
102toPhe-108. 


HCLCW23R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 817 as 
residues: Pro-1 to Trp-7, Pro-40 to Pro-45. 


H2CAC1 1R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 819 as 
residues: Lys-7 to Thr-13, Asp-24 to Thr-30. 


HOEMQ09R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 821 as 
residues: Thr-1 to Thr-6, Arg-I3 to Ser-18. 


HTLHA89R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 825 as 
residues: Ser-1 to Asp- 10, Ile-20 to Asp-26. 


HWAFE43R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 827 as 
residues: Pro-9 to Lvs-16. 


HTLIW74R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 829 as 
residues: Glu-67 to Gln-76, Lys-131 to Asp- 136. 


t t t~^v nT"T i nn 

HDPTT19R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 831 as 
residues: Asn-1 to Ser-8, His-37 to Pro-45. 


HKB AC 1 1 R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 832 as 
residues: Gin- 18 to Glu-23, Are-43 to Are-58. 


HBGOU32R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 833 as 
residues: Arg-67 to Glu-74. 


HNTNC82R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 834 as 
residues: Met-56 to Val-6l, Pro-74 to Gly-91, Gly-1 12 to Pro-1 17. 


HMCIB16R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 835 as 
residues: Gln-26 to GIu-37, Arg-42 to Gln-50, Ser-59 to Leu- 74. 


HAPNX90R 


Preferred epitopes include those compnsing a sequence shown in SEQ ID NO. 836 as 
residues: Gly-1 to His- 13. 


HAJBZ28R 


Preferred epitopes include those compnsing a sequence shown in SEQ ID NO. 838 as 
residues: Leu-8 to Gly-1 3, Gtu-73 to Glu-81, Asn-88 to Arg-94. 


HAGGW13R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 839 as 
residues: Pro-1 to Asp- 10, Met-39 to GIy-45. 


HAHDV8 1 R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 840 as 
residues: Lys-2 to Arg-12. 


HACBP41R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 841 as 
residues: Gly-1 to Phe-7, Arg-23 to Ser-29, Ser-34 to Ala-39, Lys-50 to Ile-56. 


HESAN74R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 843 as 
residues: Gly-1 to Thr-9, Phe-28 to Lys-43. 


HAPNU02R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 845 as 
residues: Pro-59 to Gly-75, Pro-84 to Gly-91, Cys-102 to Pro-1 14. 


HOUGB18R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 846 as 
residues: Lys-7 to Thr-13, Ser-25 to Thr-30. 


HBAGQ35R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 847 as 
reMCiues. lcu-zj 10 v_i iu-_>z,, r i iu vj i y--r / , v_-yc>-u i lu vj iy-uo . 


HAPQM68R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 849 as 
residues: Thr-44 to Lys-56, Arg-93 to Pro-99, Ser-1 04 to Pro-1 12. 


HDPQN35R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 851 as 
residues: Pro-1 to Pro-6, Glu-31 to Asp-40. 


HAPNU41R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 852 as 
residues: Glu-13 to Val-18. 


HSYCT58R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 853 as 
residues: Arg-5 to Gly-14, Leu-34 to Arg-40, Leu-42 to Ala-49. 


HFKLT54R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 854 as 
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residues: Gln-5 1 to Tyr-58. 


HTXNT90R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 855 as 
residues: Phe- 121 to Asp- 126. 


H6BSD14R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 8:>6 as 
residues: GIu-6 to GIu-21. 


HAPAK90R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 862 as 
residues: Glu-20 to Gly-26. 


HAPBV57R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 865 as 
residues: Thr-8 to Leu- 13. 


HAPQ076R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 867 as 
residues: Pro- 10 to Thr-25, Pro-46 to Leu-55. 


HBKDI63R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 869 as 
residues: Glu-8 to Asn-13, Arg-16 to Thr-29. 


HCLCX30R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 87 1 as 
residues: Pro-47 to Trp-53, Ser-56 to Ser-66. 


HDTFW96R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 873 as 
residues: Ser-4 1 to Lys-48. 


HDTLW91R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 874 as 
residues: Trp-12 to Ser-17. 


HE9GW86R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 875 as 
residues: Pro-52 to Glu-59. 


HFACI43R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 876 as 
residues: Asn-4 to Glu-37. 


HHFLJ48R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 878 as 
residues: Arg-1 to Anj-6, Gly-26 to Ala-55. 


HOEKC43R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 882 as 
residues: Ala-1 to Ser-12, Thr-21 to Arg-31. 


HPJCZ62R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 883 as 
residues: Lys-1 to Lys-12, Ala- 16 to Ala-22, Gly-31 to Lys-36. 


HSXEN17R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 885 as 
residues: Glu-1 to His-6, Gly-19 to Trp-31. 


HMCGG17R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 886 as 
residues: Val-22 to Ser-28, Arg-62 to Ile-69. 
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The present invention encompasses polypeptides comprising, or alternatively 
consisting of, an epitope of the polypeptide sequence shown in SEQ ID NO:Y, or an 
epitope of the polypeptide sequence encoded by the cDNA in the related cDNA clone 
contained in a deposited library or encoded by a polynucleotide that hybridizes to the 
5 complement of an epitope encoding sequence of SEQ ID NO:X, or an epitope 
encoding sequence contained in the deposited cDNA clone under stringent 
hybridization conditions, or alternatively, under lower stringency hybridization 
conditions, as defined supra. The present invention further encompasses 
polynucleotide sequences encoding an epitope of a polypeptide sequence of the 

10 invention (such as, for example, the sequence disclosed in SEQ ID NO:X), 
polynucleotide sequences of the complementary strand of a polynucleotide sequence 
encoding an epitope of the invention, and polynucleotide sequences which hybridize 
to this complementary strand under stringent hybridization conditions or alternatively, 
under lower stringency hybridization conditions, as defined supra. 

15 The term "epitopes," as used herein, refers to portions of a polypeptide having 

antigenic or immunogenic activity in an animal, preferably a mammal, and most 
preferably in a human. In a preferred embodiment, the present invention 
encompasses a polypeptide comprising an epitope, as well as the polynucleotide 
encoding this polypeptide. An "immunogenic epitope," as used herein, is defined as 

20 a portion of a protein that elicits an antibody response in an animal, as determined by 
any method known in the art, for example, by the methods for generating antibodies 
described infra. (See, for example, Geysen et al., Proc. Natl. Acad. Sci. USA 
81:3998- 4002 (1983)). The term "antigenic epitope," as used herein, is defined as a 
portion of a protein to which an antibody can immunospecifically bind its antigen as 

25 determined by any method well known in the art, for example, by the immunoassays 
described herein. Immunospecific binding excludes non-specific binding but does not 
necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need not 
necessarily be immunogenic. 
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Fragments which function as epitopes may be produced by any conventional 
means. (See, e.g., Houghten, R. A., Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985) 
flirther described in U.S. Patent No. 4,63 1 ,2 1 1 .) 

In the present invention, antigenic epitopes preferably contain a sequence of at 
5 least 4, at least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 
10, at least 1 1, at least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at 
least 30, at least 40, at least 50, and, most preferably, between about 15 to about 30 
amino acids. Preferred polypeptides comprising immunogenic or antigenic epitopes 
are at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 

10 amino acid residues in length. Additional non-exclusive preferred antigenic epitopes 
include the antigenic epitopes disclosed herein, as well as portions thereof. Antigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, 
that specifically bind the epitope. Preferred antigenic epitopes include the antigenic 
epitopes disclosed herein, as well as any combination of two, three, four, five or more 

15 of these antigenic epitopes. Antigenic epitopes can be used as the target molecules in 
immunoassays. (See, for instance, Wilson et al., Cell 37:767-778 (1984); Sutcliffe et 
al., Science 219:660-666 (1983)). 

Similarly, immunogenic epitopes can be used, for example, to induce 
antibodies according to methods well known in the art. (See, for instance, Sutcliffe 

20 et al., supra; Wilson et al., supra; Chow et al., Proc. Natl. Acad. Sci. USA 82:910- 
914; and Bittle et al., J. Gen. Virol. 66:2347-2354 (1985). Preferred immunogenic 
epitopes include the immunogenic epitopes disclosed herein, as well as any 
combination of two, three, four, five or more of these immunogenic epitopes. The 
polypeptides comprising one or more immunogenic epitopes may be presented for 

25 eliciting an antibody response together with a carrier protein, such as an albumin, to 
an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient 
length (at least about 25 amino acids), the polypeptide may be presented without a 
carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids 
have been shown to be sufficient to raise antibodies capable of binding to, at the very 

30 least, linear epitopes in a denatured polypeptide (e.g., in Western blotting). 
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Epitope-bearing polypeptides of the present invention may be used to induce 
antibodies according to methods well known in the art including, but not limited to, 
in vivo immunization, in vitro immunization, and phage display methods. See, e.g., 
Sutcliffe et al., supra; Wilson et aL supra, and Bittle et al., J. Gen. Virol., 66:2347- 
5 2354 (1985). If in vivo immunization is used, animals may be immunized with free 
peptide; however, anti-peptide antibody titer may be boosted by coupling the peptide 
to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) or tetanus 
toxoid. For instance, peptides containing cysteine residues may be coupled to a 
carrier using a linker such as maleimidobenzoyl- N-hydroxysuccinimide ester (MBS), 

10 while other peptides may be coupled to carriers using a more general linking agent 
such as glutaraldehyde. Animals such as rabbits, rats and mice are immunized with 
either free or carrier- coupled peptides, for instance, by intraperitoneal and/or 
intradermal injection of emulsions containing about 100 jug of peptide or carrier 
protein and Freund's adjuvant or any other adjuvant known for stimulating an 

15 immune response. Several booster injections may be needed, for instance, at 
intervals of about two weeks, to provide a useful titer of anti-peptide antibody which 
can be detected, for example, by ELISA assay using free peptide adsorbed to a solid 
surface. The titer of anti-peptide antibodies in serum from an immunized animal 
may be increased by selection of anti-peptide antibodies, for instance, by adsorption 

20 to the peptide on a solid support and elution of the selected antibodies according to 
methods well known in the art. 

As one of skill in the art will appreciate, and as discussed above, the 
polypeptides of the present invention , and immunogenic and/or antigenic epitope 
fragments thereof can be fused to other polypeptide sequences. For example, the 

25 polypeptides of the present invention may be fused with the constant domain of 
immunoglobulins (IgA, IgE, IgG, IgM), or portions thereof (CHI, CH2, CH3, or any 
combination thereof and portions thereof) resulting in chimeric polypeptides. Such 
fusion proteins may facilitate purification and may increase half-life in vivo. This has 
been shown for chimeric proteins consisting of the first two domains of the human 

30 CD4-polypeptide and various domains of the constant regions of the heavy or light 
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chains of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et al., 
Nature, 331:84-86 (1988). Enhanced delivery of an antigen across the epithelial 
barrier to the immune system has been demonstrated for antigens (e.g., insulin) 
conjugated to an FcRn binding partner such as IgG or Fc fragments (see, e.g., PCT 
5 Publications WO 96/22024 and WO 99/04813). IgG Fusion proteins that have a 
disulfide-linked dimeric structure due to the IgG portion desulfide bonds have also 
been found to be more efficient in binding and neutralizing other molecules than 
monomeric polypeptides or fragments thereof alone. See, e.g., Fountoulakis et aL, J. 
Biochem., 270:3958-3964 (1995). 

10 Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion 

proteins comprising various portions of constant region of immunoglobulin molecules 
together with another human protein or part thereof. In many cases, the Fc part in a 
fusion protein is beneficial in therapy and diagnosis, and thus can result in, for 
example, improved pharmacokinetic properties. (EP-A 0232 262.) Alternatively, 

15 deleting the Fc part after the fusion protein has been expressed, detected, and purified, 
may be desired. For example, the Fc portion may hinder therapy and diagnosis if the 
fusion protein is used as an antigen for immunizations. In drug discovery, for 
example, human proteins, such as hIL-5, have been fused with Fc portions for the 
purpose of high-throughput screening assays to identify antagonists of hIL-5. (See, 

20 D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. Johanson et al., J. Biol. 
Chem. 270:9459-9471 (1995).) 

Moreover, the polypeptides of the present invention can be fused to marker 
sequences, such as a peptide which facilitates purification of the fused polypeptide. 
In preferred embodiments, the marker amino acid sequence is a hexa-histidine 

25 peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 
Chatsworth, CA, 91311), among others, many of which are commercially available. 
As described in Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for 
instance, hexa-histidine provides for convenient purification of the fusion protein. 
Another peptide tag useful for purification, the "HA" tag, corresponds to an epitope 
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derived from the influenza hemagglutinin protein. (Wilson et al., Cell 37:767 
(1984).) 

Thus, any of these above fusions can be engineered using the polynucleotides 
or the polypeptides of the present invention. 
5 Nucleic acids encoding the above epitopes can also be recombined with a 

gene of interest as an epitope tag (e.g., the hemagglutinin ("HA") tag or flag tag) to 
aid in detection and purification of the expressed polypeptide. For example, a system 
described by Janknecht et al. allows for the ready purification of non-denatured fusion 
proteins expressed in human cell lines (Janknecht et al., Proc. Natl. Acad. Sci. USA 

10 88:8972- 897 (1991)). In this system, the gene of interest is subcloned into a vaccinia 
recombination plasmid such that the open reading frame of the gene is translationally 
fused to an amino-terminal tag consisting of six histidine residues. The tag serves as 
a matrix binding domain for the fusion protein. Extracts from cells infected with the 
recombinant vaccinia virus are loaded onto Ni2+ nitriloacetic acid-agarose column 

15 and histidine-tagged proteins can be selectively eluted with imidazole-containing 
buffers. 

Additional fusion proteins of the invention may be generated through the 
techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling 
(collectively referred to as "DNA shuffling"). DNA shuffling may be employed to 
20 modulate the activities of polypeptides of the invention, such methods can be used to 
generate polypeptides with altered activity, as well as agonists and antagonists of the 
polypeptides. See, generally, U.S. Patent Nos. 5,605,793; 5,811,238; 5,830,721; 
5,834,252; and 5,837,458, and Patten et ah, Curr. Opinion Biotechnol. 8:724-33 

(1997) ; Harayama, Trends Biotechnol. 16(2):76-82 (1998); Hansson, et al., J. Mol. 
25 Biol. 287:265-76 (1999); and Lorenzo and Blasco, Biotechniques 24(2):308- 13 

(1998) (each of these patents and publications are hereby incorporated by reference in 
its entirety). In one embodiment, alteration of polynucleotides corresponding to SEQ 
ID NO:X and the polypeptides encoded by these polynucleotides may be achieved by 
DNA shuffling. DNA shuffling involves the assembly of two or more DNA 

30 segments by homologous or site-specific recombination to generate variation in the 
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polynucleotide sequence. In another embodiment, polynucleotides of the invention, 
or the encoded polypeptides, may be altered by being subjected to random 
mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior 
to recombination. In another embodiment, one or more components, motifs, sections, 
5 parts, domains, fragments, etc., of a polynucleotide encoding a polypeptide of the 
invention may be recombined with one or more components, motifs, sections, parts, 
domains, fragments, etc. of one or more heterologous molecules. 

As discussed herein, any polypeptide of the present invention can be used to 
generate fusion proteins. For example, the polypeptide of the present invention, when 

10 fused to a second protein, can be used as an antigenic tag. Antibodies raised against 
the polypeptide of the present invention can be used to indirectly detect the second 
protein by binding to the polypeptide. Moreover, because secreted proteins target 
cellular locations based on trafficking signals, polypeptides of the present invention 
which are shown to be secreted can be used as targeting molecules once fused to other 

15 proteins. 

Examples of domains that can be fused to polypeptides of the present 
invention include not only heterologous signal sequences, but also other heterologous 
functional regions. The fusion does not necessarily need to be direct, but may occur 
through linker sequences. 

20 In certain preferred embodiments, proteins of the invention comprise fusion 

proteins wherein the polypeptides are N and/or C- terminal deletion mutants. In 
preferred embodiments, the application is directed to nucleic acid molecules at least 
80%, 85%, 90%, 95%>, 96%, 97%, 98% or 99% identical to the nucleic acid sequences 
encoding polypeptides having the amino acid sequence of the specific N- and 

25 C-terminal deletions mutants. Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 

Moreover, fusion proteins may also be engineered to improve characteristics 
of the polypeptide of the present invention. For instance, a region of additional amino 
acids, particularly charged amino acids, may be added to the N-terminus of the 

30 polypeptide to improve stability and persistence during purification from the host cell 
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or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to final 
preparation of the polypeptide. The addition of peptide moieties to facilitate handling 
of polypeptides are familiar and routine techniques in the art. 

5 

Vectors. Host Cells, and Protein Production 

The present invention also relates to vectors containing the polynucleotide of 
the present invention, host cells, and the production of polypeptides by recombinant 
techniques. The vector may be, for example, a phage, plasmid, viral, or retroviral 
10 vector. Retroviral vectors may be replication competent or replication defective. In 
the latter case, viral propagation generally will occur only in complementing host 
cells. 

The polynucleotides of the invention may be joined to a vector containing a 
selectable marker for propagation in a host. Generally, a plasmid vector is introduced 

15 in a precipitate, such as a calcium phosphate precipitate, or in a complex with a 
charged lipid. If the vector is a virus, it may be packaged in vitro using an 
appropriate packaging cell line and then transduced into host cells. 

The polynucleotide insert should be operatively linked to an appropriate 
promoter, such as the phage lambda PL promoter, the E. coli lac, tip, phoA and tac 

20 promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to 
name a few. Other suitable promoters will be known to the skilled artisan. The 
expression constructs will further contain sites for transcription initiation, termination, 
and, in the transcribed region, a ribosome binding site for translation. The coding 
portion of the transcripts expressed by the constructs will preferably include a 

25 translation initiating codon at the beginning and a termination codon (UAA, UGA or 
UAG) appropriately positioned at the end of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one 
selectable marker. Such markers include dihydro folate reductase, G418 or neomycin 
resistance for eukaryotic cell culture and tetracycline, kanamycin or ampicillin 

30 resistance genes for culturing in E. coli and other bacteria. Representative examples 
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of appropriate hosts include, but are not limited to, bacterial cells, such as E. coli, 
Streptomyces and Salmonella typhimurium cells; fungal cells, such as yeast cells 
(e.g., Saccharomyces cerevisiae or Pichia pastoris (ATCC Accession No. 201178)); 
insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as 
5 CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
mediums and conditions for the above-described host cells are known in the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE- 
9, available from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNH8A, 
pNH16a, pNH18A, pNH46A, available from Stratagene Cloning Systems, Inc.; and 

10 ptrc99a, pKK223-3, pKK233-3, pDR540, pRIT5 available from Pharmacia Biotech, 
Inc. Among preferred eukaryotic vectors are pWLNEO, pSV2CAT, pOG44, pXTl 
and pSG available from Stratagene; and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Preferred expression vectors for use in yeast systems include, but are 
not limited to pYES2, pYDl, pTEFl/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalph, 

15 pPIC9, pPIC3.5, pHIL-D2, pHIL-Sl, pPIC3.5K, pPIC9K, and PA0815 (all available 
from Invitrogen, Carlbad, CA). Other suitable vectors will be readily apparent to the 
skilled artisan. 

Introduction of the construct into the host cell can be effected by calcium 
phosphate transfection, DEAE-dextran mediated transfection, cationic lipid-mediated 
20 transfection, electroporation, transduction, infection, or other methods. Such methods 
are described in many standard laboratory manuals, such as Davis et al., Basic 
Methods In Molecular Biology (1986). It is specifically contemplated that the 
polypeptides of the present invention may in fact be expressed by a host cell lacking a 
recombinant vector. 

25 A polypeptide of this invention can be recovered and purified from 

recombinant cell cultures by well-known methods including ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cation exchange chromatography, 
phosphocellulose chromatography, hydrophobic interaction chromatography, affinity 
chromatography, hydroxylapatite chromatography and lectin chromatography. Most 
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preferably, high performance liquid chromatography ("HPLC") is employed for 
purification. 

Polypeptides of the present invention can also be recovered from: products 
purified from natural sources, including bodily fluids, tissues and cells, whether 
5 directly isolated or cultured; products of chemical synthetic procedures; and products 
produced by recombinant techniques from a prokaryotic or eukaryotic host, including, 
for example, bacterial, yeast, higher plant, insect, and mammalian cells. Depending 
upon the host employed in a recombinant production procedure, the polypeptides of 
the present invention may be glycosylated or may be non-glycosylated. In addition, 

10 polypeptides of the invention may also include an initial modified methionine residue, 
in some cases as a result of host-mediated processes. Thus, it is well known in the art 
that the N-terminal methionine encoded by the translation initiation codon generally 
is removed with high efficiency from any protein after translation in all eukaryotic 
cells. While the N-terminal methionine on most proteins also is efficiently removed 

15 in most prokaryotes, for some proteins, this prokaryotic removal process is inefficient, 
depending on the nature of the amino acid to which the N-terminal methionine is 
covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express polypeptides 
of the invention in a eukaryotic system. Pichia pastoris is a methylotrophic yeast 

20 which can metabolize methanol as its sole carbon source. A main step in the 
methanol metabolization pathway is the oxidation of methanol to formaldehyde using 
(X This reaction is catalyzed by the enzyme alcohol oxidase. In order to metabolize 
methanol as its sole carbon source, Pichia pastoris must generate high levels of 
alcohol oxidase due, in part, to the relatively low affinity of alcohol oxidase for 0 2 . 

25 Consequently, in a growth medium depending on methanol as a main carbon source, 
the promoter region of one of the two alcohol oxidase genes (AOX1) is highly active. 
In the presence of methanol, alcohol oxidase produced from the AOX1 gene 
comprises up to approximately 30% of the total soluble protein in Pichia pastoris. 
See, Ellis, S.B., et aL, Moi Cell. Biol 5:1111-21 (1985); Koutz, P.J, et al % Yeast 
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5:167-77 (1989); Tschopp, J.F., et aL, Nucl. Acids Res. 15:3859-76 (1987). Thus, a 
heterologous coding sequence, such as, for example, a polynucleotide of the present 
invention, under the transcriptional regulation of all or part of the AOX1 regulatory 
sequence is expressed at exceptionally high levels in Pichia yeast grown in the 
5 presence of methanol. 

In one example, the plasmid vector pPIC9K is used to express DNA encoding 
a polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially 
as described in '"Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and 
J. Cregg, eds. The Humana Press, Totowa, NJ, 1998. This expression vector allows 
jq expression and secretion of a polypeptide of the invention by virtue of the strong 
AOX1 promoter linked to the Pichia pastoris alkaline phosphatase (PHO) secretory 
signal peptide (i.e., leader) located upstream of a multiple cloning site. 

Many other yeast vectors could be used in place of pPIC9K, such as, pYES2, 
pYDl, pTEFl/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalpha, pPIC9, pPIC3.5, 
15 pHIL-D2, pHIL-Sl, pPIC3.5K, and PA0815, as one skilled in the art would readily 
appreciate, as long as the proposed expression construct provides appropriately 
located signals for transcription, translation, secretion (if desired), and the like, 
including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding 
20 sequence, such as, for example, a polynucleotide of the present invention, may be 
achieved by cloning the heterologous polynucleotide of the invention into an 
expression vector such as, for example, pGAPZ or pGAPZalpha, and growing the 
yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs 
25 discussed herein, the invention also encompasses primary, secondary, and 
immortalized host cells of vertebrate origin, particularly mammalian origin, that have 
been engineered to delete or replace endogenous genetic material (e.g., coding 
sequence), and/or to include genetic material (e.g., heterologous polynucleotide 
sequences) that is operably associated with polynucleotides of the invention, and 
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which activates, alters, and/or amplifies endogenous polynucleotides. For example, 
techniques known in the art may be used to operably associate heterologous control 
regions (e.g., promoter and/or enhancer) and endogenous polynucleotide sequences 
via homologous recombination (see, e.g., U.S. Patent No. 5,641,670, issued June 24, 
5 1997; International Publication No. WO 96/29411, published September 26, 1996; 
International Publication No. WO 94/12650, published August 4, 1994; Koller et al., 
Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); and Zijlstra et al., Nature 342:435- 
438 (1989), the disclosures of each of which are incorporated by reference in their 
entireties). 

10 In addition, polypeptides of the invention can be chemically synthesized using 

techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and 
Molecular Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et al., Nature, 
310:105-1 1 1 (1984)). For example, a polypeptide corresponding to a fragment of a 
polypeptide can be synthesized by use of a peptide synthesizer. Furthermore, if 

15 desired, nonclassical amino acids or chemical amino acid analogs can be introduced 
as a substitution or addition into the polypeptide sequence. Non-classical amino acids 
include, but are not limited to, to the D-isomers of the common amino acids, 2,4- 
diaminobutyric acid, a-amino isobutyric acid, 4-aminobutyric acid, Abu, 2-amino 
butyric acid, g-Abu, e-Ahx, 6-amino hexanoic acid, Aib, 2-amino isobutyric acid, 

20 3-amino propionic acid, ornithine, norleucine, norvaline, hydroxyproline, sarcosine, 
citrulline, homocitrulline, cysteic acid, t-butylglycine, t-butylalanine, phenylglycine, 
cyclohexylalanine, b-alanine, fluoro-amino acids, designer amino acids such as b- 
methyl amino acids, Ca-methyl amino acids, Na-methyi amino acids, and amino acid 
analogs in general. Furthermore, the amino acid can be D (dextrorotary) or L 

25 (levorotary). 

Non-naturally occurring variants may be produced using art-known 
mutagenesis techniques, which include, but are not limited to oligonucleotide 
mediated mutagenesis, alanine scanning, PCR mutagenesis, site directed mutagenesis 
{see, e.g., Carter et al, NucL Acids Res. 73:4331 (1986); and Zoller et al, NucL Acids 
30 Res. 1 0:6487 (1982)), cassette mutagenesis {see, e.g., Wells et al, Gene 34:315 
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(1985)), restriction selection mutagenesis {see, e.g., Wells et aL, Philos. Trans. R. 
Soc. London SerA 377:415 (1986)). 

The invention additionally, encompasses polypeptides of the present invention 
which are differentially modified during or after translation, e.g., by glycosylation, 
5 acetylation, phosphorylation, amidation, derivatization by known protecting/blocking 
groups, proteolytic cleavage, linkage to an antibody molecule or other cellular ligand, 
etc. Any of numerous chemical modifications may be carried out by known 
techniques, including but not limited, to specific chemical cleavage by cyanogen 
bromide, trypsin, chymotrypsin, papain, V8 protease, NaBH4; acetylation, 
10 formylation, oxidation, reduction; metabolic synthesis in the presence of tunicamycin; 
etc. 

Additional post-translational modifications encompassed by the invention 
include, for example, e.g., N-linked or O-linked carbohydrate chains, processing of 
N-terminal or C-terminal ends), attachment of chemical moieties to the amino acid 
15 backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and 
addition or deletion of an N-terminal methionine residue as a result of procaryotic 
host cell expression. The polypeptides may also be modified with a detectable label, 
such as an enzymatic, fluorescent, isotopic or affinity label to allow for detection and 
isolation of the protein. 

20 Also provided by the invention are chemically modified derivatives of the 

polypeptides of the invention which may provide additional advantages such as 
increased solubility, stability and circulating time of the polypeptide, or decreased 
immunogenicity (see U.S. Patent No. 4,179,337). The chemical moieties for 
derivitization may be selected from water soluble polymers such as polyethylene 

25 glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, 
dextran, polyvinyl alcohol and the like. The polypeptides may be modified at random 
positions within the molecule, or at predetermined positions within the molecule and 
may include one, two, three or more attached chemical moieties. 

The polymer may be of any molecular weight, and may be branched or 

30 unbranched. For polyethylene glycol, the preferred molecular weight is between 
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about 1 kDa and about 100 kDa (the term "about" indicating that in preparations of 
polyethylene glycol, some molecules will weigh more, some less, than the stated 
molecular weight) for ease in handling and manufacturing. Other sizes may be used, 
depending on the desired therapeutic profile (e.g., the duration of sustained release 
5 desired, the effects, if any on biological activity, the ease in handling, the degree or 
lack of antigenicity and other known effects of the polyethylene glycol to a 
therapeutic protein or analog). For example, the polyethylene glycol may have an 
average molecular weight of about 200; 500; 1000; 1500; 2000; 2500; 3000; 3500; 
4000; 4500; 5000; 5500; 6000; 6500; 7000; 7500; 8000; 8500; 9000; 9500; 10,000; 

10 10,500; 11,000; 11,500; 12,000; 12,500; 13,000; 13,500; 14,000; 14,500; 15,000; 
15,500; 16,000; 16,500; 17,000; 17,500; 18,000; 18,500; 19,000; 19,500; 20,000; 
25,000; 30,000; 35,000; 40,000; 50,000; 55,000; 60,000; 65,000; 70,000; 75,000; 
80,000; 85,000; 90,000; 95,000; or 100,000 kDa. 

As noted above, the polyethylene glycol may have a branched structure. 

15 Branched polyethylene glycols are described, for example, in U.S. Patent No. 
5,643,575; Morpurgo et aL, Appl. Biochem. BiotechnoL 56:59-72 (1996); Vorobjev et 
aL, Nucleosides Nucleotides 75:2745-2750 (1999); and Caliceti et aL, Bioconjug. 
Chem. 70:638-646 (1999), the disclosures of each of which are incorporated herein by 
reference. 

20 The polyethylene glycol molecules (or other chemical moieties) should be 

attached to the protein with consideration of effects on functional or antigenic 
domains of the protein. There are a number of attachment methods available to those 
skilled in the art, e.g., EP 0 401 384, herein incorporated by reference (coupling PEG 
to G-CSF), see also Malik et al., Exp. Hematol. 20:1028-1035 (1992) (reporting 

25 pegylation of GM-CSF using tresyl chloride). For example, polyethylene glycol may 
be covalently bound through amino acid residues via a reactive group, such as, a free 
amino or carboxyl group. Reactive groups are those to which an activated 
polyethylene glycol molecule may be bound. The amino acid residues having a free 
amino group may include lysine residues and the N-terminal amino acid residues; 

30 those having a free carboxyl group may include aspartic acid residues glutamic acid 
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residues and the C-terminal amino acid residue. Sulfhydryl groups may also be used 
as a reactive group for attaching the polyethylene glycol molecules. Preferred for 
therapeutic purposes is attachment at an amino group, such as attachment at the 
N-terminus or lysine group. 
5 As suggested above, polyethylene glycol may be attached to proteins via 

linkage to any of a number of amino acid residues. For example, polyethylene glycol 
can be linked to a proteins via covalent bonds to lysine, histidine, aspartic acid, 
glutamic acid, or cysteine residues. One or more reaction chemistries may be 
employed to attach polyethylene glycol to specific amino acid residues (e.g., lysine, 

10 histidine, aspartic acid, glutamic acid, or cysteine) of the protein or to more than one 
type of amino acid residue (e.g., lysine, histidine, aspartic acid, glutamic acid, 
cysteine and combinations thereof) of the protein. 

One may specifically desire proteins chemically modified at the N-terminus. 
Using polyethylene glycol as an illustration of the present composition, one may 

15 select from a variety of polyethylene glycol molecules (by molecular weight, 
branching, etc.), the proportion of polyethylene glycol molecules to protein 
(polypeptide) molecules in the reaction mix, the type of pegylation reaction to be 
performed, and the method of obtaining the selected N-terminally pegylated protein. 
The method of obtaining the N-terminally pegylated preparation (i.e., separating this 

20 moiety from other monopegylated moieties if necessary) may be by purification of the 
N-terminally pegylated material from a population of pegylated protein molecules. 
Selective proteins chemically modified at the N-terminus modification may be 
accomplished by reductive alkylation which exploits differential reactivity of 
different types of primary amino groups (lysine versus the N-terminal) available for 

25 derivatization in a particular protein. Under the appropriate reaction conditions, 
substantially selective derivatization of the protein at the N-terminus with a carbonyl 
group containing polymer is achieved. 

As indicated above, pegylation of the proteins of the invention may be 
accomplished by any number of means. For example, polyethylene glycol may be 

30 attached to the protein either directly or by an intervening linker. Linkerless systems 
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for attaching polyethylene glycol to proteins are described in Delgado et al., Crit. 
Rev. Thera. Drug Carrier Sys. 9:249-304 (1992); Francis et al., Intern. J. ofHematol 
6(5:1-18 (1998); U.S. Patent No. 4,002,531; U.S. Patent No. 5,349,052; 
WO 95/06058; and WO 98/32466, the disclosures of each of which are incorporated 
5 herein by reference. 

One system for attaching polyethylene glycol directly to amino acid residues 
of proteins without an intervening linker employs tresylated MPEG, which is 
produced by the modification of monmethoxy polyethylene glycol (MPEG) using 
tresylchloride (CISO2CH2CF3). Upon reaction of protein with tresylated MPEG, 

10 polyethylene glycol is directly attached to amine groups of the protein. Thus, the 
invention includes protein-polyethylene glycol conjugates produced by reacting 
proteins of the invention with a polyethylene glycol molecule having a 
2,2,2-trifluoreothane sulphonyl group. 

Polyethylene glycol can also be attached to proteins using a number of 

15 different intervening linkers. For example, U.S. Patent No. 5,612,460, the entire 
disclosure of which is incorporated herein by reference, discloses urethane linkers for 
connecting polyethylene glycol to proteins. Protein-polyethylene glycol conjugates 
wherein the polyethylene glycol is attached to the protein by a linker can also be 
produced by reaction of proteins with compounds such as MPEG- 

20 succinimidylsuccinate, MPEG activated with l,r-carbonyldiimidazole, MPEG- 
2,4,5-trichloropenylcarbonate, MPEG-p-nitrophenolcarbonate, and various MPEG- 
succinate derivatives. A number additional polyethylene glycol derivatives and 
reaction chemistries for attaching polyethylene glycol to proteins are described in 
WO 98/32466, the entire disclosure of which is incorporated herein by reference. 

25 Pegylated protein products produced using the reaction chemistries set out herein are 
included within the scope of the invention. 

The number of polyethylene glycol moieties attached to each protein of the 
invention {i.e., the degree of substitution) may also vary. For example, the pegylated 
proteins of the invention may be linked, on average, to 1,2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 

30 15, 17, 20, or more polyethylene glycol molecules. Similarly, the average degree of 
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substitution within ranges such as 1-3, 2-4, 3-5, 4-6, 5-7, 6-8, 7-9, 8-10, 9-11, 10-12, 
11-13, 12-14, 13-15, 14-16, 15-17, 16-18, 17-19, or 18-20 polyethylene glycol 
moieties per protein molecule. Methods for determining the degree of substitution are 
discussed, for example, in Delgado et al., Crit. Rev. Thera. Drug Carrier Sys. 9:249- 
5 304(1992). 

The lung cancer antigen polypeptides of the invention may be in monomers or 
multimers (i.e., dimers, trimers, tetramers and higher multimers). Accordingly, the 
present invention relates to monomers and multimers of the polypeptides of the 
invention, their preparation, and compositions (preferably, Therapeutics) containing 

10 them. In specific embodiments, the polypeptides of the invention are monomers, 
dimers, trimers or tetramers. In additional embodiments, the multimers of the 
invention are at least dimers, at least trimers, or at least tetramers. 

Multimers encompassed by the invention may be homomers or heteromers. 
As used herein, the term homomer, refers to a multimer containing only polypeptides 

15 corresponding to the amino acid sequence of SEQ ID NO:Y or an amino acid 
sequence encoded by SEQ ID NO:X, and/or an amino acid sequence encoded by the 
cDNA in a related cDNA clone contained in a deposited library (including fragments, 
variants, splice variants, and fusion proteins, corresponding to any one of these as 
described herein). These homomers may contain polypeptides having identical or 

20 different amino acid sequences. In a specific embodiment, a homomer of the 
invention is a multimer containing only polypeptides having an identical amino acid 
sequence. In another specific embodiment, a homomer of the invention is a multimer 
containing polypeptides having different amino acid sequences. In specific 
embodiments, the multimer of the invention is a homodimer (e.g., containing 

25 polypeptides having identical or different amino acid sequences) or a homotrimer 
(e.g., containing polypeptides having identical and/or different amino acid 
sequences). In additional embodiments, the homomeric multimer of the invention is 
at least a homodimer, at least a homotrimer, or at least a homotetramer. 

As used herein, the term heteromer refers to a multimer containing one or 

30 more heterologous polypeptides (i.e., polypeptides of different proteins) in addition to 
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the polypeptides of the invention. In a specific embodiment, the multimer of the 
invention is a heterodimer, a heterotrimer, or a heterotetramer. In additional 
embodiments, the heteromeric multimer of the invention is at least a heterodimer, at 
least a heterotrimer, or at least a heterotetramer. 
5 Multimers of the invention may be the result of hydrophobic, hydrophilic, 

ionic and/or covalent associations and/or may be indirectly linked, by for example, 
liposome formation. Thus, in one embodiment, multimers of the invention, such as, 
for example, homodimers or homotrimers, are formed when polypeptides of the 
invention contact one another in solution. In another embodiment, heteromultimers 

10 of the invention, such as, for example, heterotrimers or heterotetramers, are formed 
when polypeptides of the invention contact antibodies to the polypeptides of the 
invention (including antibodies to the heterologous polypeptide sequence in a fusion 
protein of the invention) in solution. In other embodiments, multimers of the 
invention are formed by covalent associations with and/or between the polypeptides 

15 of the invention. Such covalent associations may involve one or more amino acid 
residues contained in the polypeptide sequence (e.g., that recited in SEQ ID NO:Y, or 
contained in a polypeptide encoded by SEQ ID NO:X, and/or by the cDNA in the 
related cDNA clone contained in a deposited library). In one instance, the covalent 
associations are cross-linking between cysteine residues located within the 

20 polypeptide sequences which interact in the native (i.e., naturally occurring) 
polypeptide. In another instance, the covalent associations are the consequence of 
chemical or recombinant manipulation. Alternatively, such covalent associations may 
involve one or more amino acid residues contained in the heterologous polypeptide 
sequence in a fusion protein. In one example, covalent associations are between the 

25 heterologous sequence contained in a fusion protein of the invention (see, e.g., US 
Patent Number 5,478,925). In a specific example, the covalent associations are 
between the heterologous sequence contained in a Fc fusion protein of the invention 
(as described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence from 

30 another protein that is capable of forming covalently associated multimers, such as for 
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example, oseteoprotegerin (see, e.g., International Publication NO: WO 98/49305, the 
contents of which are herein incorporated by reference in its entirety). In another 
embodiment, two or more polypeptides of the invention are joined through peptide 
linkers. Examples include those peptide linkers described in U.S. Pat. No. 5,073,627 
5 (hereby incorporated by reference). Proteins comprising multiple polypeptides of the 
invention separated by peptide linkers may be produced using conventional 
recombinant DNA technology. 

Another method for preparing multimer polypeptides of the invention involves 
use of polypeptides of the invention fused to a leucine zipper or isoleucine zipper 

10 polypeptide sequence. Leucine zipper and isoleucine zipper domains are 
polypeptides that promote multimerization of the proteins in which they are found. 
Leucine zippers were originally identified in several DNA-binding proteins 
(Landschulz et al., Science 240:1759, (1988)), and have since been found in a variety 
of different proteins. Among the known leucine zippers are naturally occurring 

15 peptides and derivatives thereof that dimerize or trimerize. Examples of leucine 
zipper domains suitable for producing soluble multimeric proteins of the invention are 
those described in PCT application WO 94/10308, hereby incorporated by reference. 
Recombinant fusion proteins comprising a polypeptide of the invention fused to a 
polypeptide sequence that dimerizes or trimerizes in solution are expressed in suitable 

20 host cells, and the resulting soluble multimeric fusion protein is recovered from the 
culture supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the advantage of enhanced 
biological activity. Preferred leucine zipper moieties and isoleucine moieties are 
those that preferentially form trimers. One example is a leucine zipper derived from 

25 lung surfactant protein D (SPD), as described in Hoppe et al. (FEBS Letters 344: 191, 
(1994)) and in U.S. patent application Ser. No. 08/446,922, hereby incorporated by 
reference. Other peptides derived from naturally occurring trimeric proteins may be 
employed in preparing trimeric polypeptides of the invention. 

In another example, proteins of the invention are associated by interactions 

30 between Flag® polypeptide sequence contained in fusion proteins of the invention 
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containing Flag® polypeptide seuqence. In a further embodiment, associations 
proteins of the invention are associated by interactions between heterologous 
polypeptide sequence contained in Flag® fusion proteins of the invention and anti- 
Flag® antibody. 

5 The multimers of the invention may be generated using chemical techniques 

known in the art. For example, polypeptides desired to be contained in the multimers 
of the invention may be chemically cross-linked using linker molecules and linker 
molecule length optimization techniques known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). 

10 Additionally, multimers of the invention may be generated using techniques known in 
the art to form one or more inter-molecule cross-links between the cysteine residues 
located within the sequence of the polypeptides desired to be contained in the 
multimer (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). Further, polypeptides of the invention may be routinely 

15 modified by the addition of cysteine or biotin to the C-terminus or N-terminus of the 
polypeptide and techniques known in the art may be applied to generate multimers 
containing one or more of these modified polypeptides (see, e.g., US Patent Number 
5,478,925, which is herein incorporated by reference in its entirety). Additionally, 
techniques known in the art may be applied to generate liposomes containing the 

20 polypeptide components desired to be contained in the multimer of the invention (see, 
e.g., US Patent Number 5,478,925, which is herein incorporated by reference in its 
entirety). 

Alternatively, multimers of the invention may be generated using genetic 
engineering techniques known in the art. In one embodiment, polypeptides contained 

25 in multimers of the invention are produced recombinantly using fusion protein 
technology described herein or otherwise known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). In a 
specific embodiment, polynucleotides coding for a homodimer of the invention are 
generated by ligating a polynucleotide sequence encoding a polypeptide of the 

30 invention to a sequence encoding a linker polypeptide and then further to a synthetic 
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polynucleotide encoding the translated product of the polypeptide in the reverse 
orientation from the original C-terminus to the N-terminus (lacking the leader 
sequence) (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). In another embodiment, recombinant techniques described 
5 herein or otherwise known in the art are applied to generate recombinant polypeptides 
of the invention which contain a transmembrane domain (or hyrophobic or signal 
peptide) and which can be incorporated by membrane reconstitution techniques into 
liposomes (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). 

10 

Antibodies 

Further polypeptides of the invention relate to antibodies and T-cell antigen 
receptors (TCR) which immunospecifically bind a polypeptide, polypeptide fragment, 
or variant of SEQ ID NO:Y, and/or an epitope, of the present invention (as 

15 determined by immunoassays well known in the art for assaying specific antibody- 
antigen binding). Antibodies of the invention include, but are not limited to, 
polyclonal, monoclonal, multispecific, human, humanized or chimeric antibodies, 
single chain antibodies, Fab fragments, F(ab') fragments, fragments produced by a 
Fab expression library, anti-idiotypic (anti-Id) antibodies (including, e.g., anti-Id 

20 antibodies to antibodies of the invention), and epitope-binding fragments of any of 
the above. The term "antibody," as used herein, refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin molecules, i.e., molecules 
that contain an antigen binding site that immunospecifically binds an antigen. The 
immunoglobulin molecules of the invention can be of any type (e.g., IgG, IgE, IgM, 

25 IgD, IgA and IgY), class (e.g., IgGl, IgG2, IgG3, IgG4, IgAl and IgA2) or subclass 
of immunoglobulin molecule. 

Most preferably the antibodies are human antigen-binding antibody fragments 
of the present invention and include, but are not limited to, Fab, Fab' and F(ab')2, Fd, 
single-chain Fvs (scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and 

30 fragments comprising either a VL or VH domain. Antigen-binding antibody 
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fragments, including single-chain antibodies, may comprise the variable region(s) 
alone or in combination with the entirety or a portion of the following: hinge region, 
CHI, CH2, and CH3 domains. Also included in the invention are antigen-binding 
fragments also comprising any combination of variable region(s) with a hinge region, 
5 CHI, CH2, and CH3 domains. The antibodies of the invention may be from any 
animal origin including birds and mammals. Preferably, the antibodies are human, 
murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
chicken. As used herein, "human" antibodies include antibodies having the amino 
acid sequence of a human immunoglobulin and include antibodies isolated from 

10 human immunoglobulin libraries or from animals transgenic for one or more human 
immunoglobulin and that do not express endogenous immunoglobulins, as described 
infra and, for example in, U.S. Patent No. 5,939,598 by Kucherlapati et al. 

The antibodies of the present invention may be monospecific, bispecific, 
trispecific or of greater multispecificity. Multispecific antibodies may be specific for 

15 different epitopes of a polypeptide of the present invention or may be specific for both 
a polypeptide of the present invention as well as for a heterologous epitope, such as a 
heterologous polypeptide or solid support material. See, e.g., PCT publications WO 
93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt, et aL, J. Immunol. 
147:60-69 (1991); U.S. Patent Nos. 4,474,893; 4,714,681; 4,925,648; 5,573,920; 

20 5,601,819; Kostelny et al., J. Immunol. 148:1547-1553 (1992). 

Antibodies of the present invention may be described or specified in terms of 
the epitope(s) or portion(s) of a polypeptide of the present invention which they 
recognize or specifically bind. The epitope(s) or polypeptide portion(s) may be 
specified as described herein, e.g., by N-terminal and C-terminal positions, or by size 

25 in contiguous amino acid residues. Antibodies which specifically bind any epitope or 
polypeptide of the present invention may also be excluded. Therefore, the present 
invention includes antibodies that specifically bind polypeptides of the present 
invention, and allows for the exclusion of the same. 

Antibodies of the present invention may also be described or specified in 

30 terms of their cross-reactivity. Antibodies that do not bind any other analog, ortholog, 
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or homolog of a polypeptide of the present invention are included. Antibodies that 
bind polypeptides with at least 95%, at least 90%, at least 85%, at least 80%, at least 
75%o, at least 70%, at least 65%, at least 60%, at least 55%, and at least 50% identity 
(as calculated using methods known in the art and described herein) to a polypeptide 
5 of the present invention are also included in the present invention. In specific 
embodiments, antibodies of the present invention cross-react with murine, rat and/or 
rabbit homologs of human proteins and the corresponding epitopes thereof. 
Antibodies that do not bind polypeptides with less than 95%, less than 90%, less than 
85%, less than 80%, less than 75%, less than 70%, less than 65%, less than 60%, less 

10 than 55%o, and less than 50% identity (as calculated using methods known in the art 
and described herein) to a polypeptide of the present invention are also included in 
the present invention. In a specific embodiment, the above-described cross-reactivity 
is with respect to any single specific antigenic or immunogenic polypeptide, or 
combination(s) of 2, 3, 4, 5, or more of the specific antigenic and/or immunogenic 

15 polypeptides disclosed herein. Further included in the present invention are 
antibodies which bind polypeptides encoded by polynucleotides which hybridize to a 
polynucleotide of the present invention under stringent hybridization conditions (as 
described herein). Antibodies of the present invention may also be described or 
specified in terms of their binding affinity to a polypeptide of the invention. Preferred 

20 binding affinities include those with a dissociation constant or Kd less than 5 X 1 0 2 
M, 10" 2 M, 5 X 10" 3 M, 10" 3 M, 5 X 10 4 M, 10~ 4 M, 5 X 10" 5 M, 10' 5 M, 5 X 10" 6 M, 
10" 6 M, 5 X 10 -7 M, 10 7 M, 5 X 10" 8 M, 10" 8 M, 5 X 10* 9 M, 10" 9 M, 5 X 10" 10 M, 10" 10 
M, 5 X 10 11 M, 10' 11 M, 5 X 10 I2 M, 10 * 12 M, 5 X 10" 13 M, 10 13 M, 5 X 10 14 M, 10" 
14 M, 5X 10- l5 M, or 10 " l5 M. 

25 The invention also provides antibodies that competitively inhibit binding of an 

antibody to an epitope of the invention as determined by any method known in the art 
for determining competitive binding, for example, the immunoassays described 
herein. In preferred embodiments, the antibody competitively inhibits binding to the 
epitope by at least 95%, at least 90%, at least 85 %, at least 80%, at least 75%, at least 

30 70%, at least 60%, or at least 50%). 
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Antibodies of the present invention may act as agonists or antagonists of the 
polypeptides of the present invention. For example, the present invention includes 
antibodies which disrupt the receptor/ligand interactions with the polypeptides of the 
invention either partially or fully. Preferrably, antibodies of the present invention 
5 bind an antigenic epitope disclosed herein, or a portion thereof. The invention features 
both receptor-specific antibodies and ligand-specific antibodies. The invention also 
features receptor-specific antibodies which do not prevent ligand binding but prevent 
receptor activation. Receptor activation (i.e., signaling) may be determined by 
techniques described herein or otherwise known in the art. For example, receptor 

10 activation can be determined by detecting the phosphorylation (e.g., tyrosine or 
serine/threonine) of the receptor or its substrate by immunoprecipitation followed by 
western blot analysis (for example, as described supra). In specific embodiments, 
antibodies are provided that inhibit ligand activity or receptor activity by at least 95%, 
at least 90%, at least 85%, at least 80%, at least 75%, at least 70%, at least 60%, or at 

15 least 50% of the activity in absence of the antibody. 

The invention also features receptor-specific antibodies which both prevent 
ligand binding and receptor activation as well as antibodies that recognize the 
receptor-ligand complex, and, preferably, do not specifically recognize the unbound 
receptor or the unbound ligand. Likewise, included in the invention are neutralizing 

20 antibodies which bind the ligand and prevent binding of the ligand to the receptor, as 
well as antibodies which bind the ligand, thereby preventing receptor activation, but 
do not prevent the ligand from binding the receptor. Further included in the invention 
are antibodies which activate the receptor. These antibodies may act as receptor 
agonists, i.e., potentiate or activate either all or a subset of the biological activities of 

25 the ligand-mediated receptor activation, for example, by inducing dimerization of the 
receptor. The antibodies may be specified as agonists, antagonists or inverse agonists 
for biological activities comprising the specific biological activities of the peptides of 
the invention disclosed herein. The above antibody agonists can be made using 
methods known in the art. See, e.g., PCT publication WO 96/40281; U.S. Patent No. 

30 5,81 1,097; Deng et al., Blood 92(6): 1981-1988 (1998); Chen et al., Cancer Res. 
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58(16):3668-3678 (1998); Harrop et al., J. Immunol. 1 6 1 (4): 1786-1794 (1998); Zhu 
etal., Cancer Res. 58(1 5):3209-3214 (1998); Yoon et al., J. Immunol. 160(7):3170- 
3179 (1998); Prat et al., J. Cell. Sci. 1 1 l(Pt2):237-247 (1998); Pitard et al., J. 
Immunol. Methods 205(2): 177-190 (1997); Liautard et al., Cytokine 9(4):233-241 
5 (1997); Carlson et al., J. Biol. Chem. 272(17): 1 1295-1 1301 (1997); Taryman et al., 
Neuron 14(4):755-762 (1995); Muller et ah, Structure 6(9): 1 153-1 167 (1998); 
Bartunek et al., Cytokine 8(l):14-20 (1996) (which are all incorporated by reference 
herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited 

10 to, to purify, detect, and target the polypeptides of the present invention, including 
both in vitro and in vivo diagnostic and therapeutic methods. For example, the 
antibodies have use in immunoassays for qualitatively and quantitatively measuring 
levels of the polypeptides of the present invention in biological samples. See, e.g., 
Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory 

15 Press, 2nd ed. 1988) (incorporated by reference herein in its entirety). 

As discussed in more detail below, the antibodies of the present invention may 
be used either alone or in combination with other compositions. The antibodies may 
further be recombinantly fused to a heterologous polypeptide at the N- or C-terminus 
or chemically conjugated (including covalently and non-covalently conjugations) to 

20 polypeptides or other compositions. For example, antibodies of the present invention 
may be recombinantly fused or conjugated to molecules useful as labels in detection 
assays and effector molecules such as heterologous polypeptides, drugs, 
radionuclides, or toxins. See, e.g., PCT publications WO 92/08495; WO 91/14438; 
WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387. 

25 The antibodies of the invention include derivatives that are modified, i.e, by 

the covalent attachment of any type of molecule to the antibody such that covalent 
attachment does not prevent the antibody from generating an anti-idiotypic response. 
For example, but not by way of limitation, the antibody derivatives include antibodies 
that have been modified, e.g., by glycosylation, acetylation, pegylation, 

30 phosphylation, amidation, derivatization by known protecting/blocking groups, 
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proteolytic cleavage, linkage to a cellular ligand or other protein, etc. Any of 
numerous chemical modifications may be carried out by known techniques, including, 
but not limited to specific chemical cleavage, acetylation, formylation, metabolic 
synthesis of tunicamycin, etc. Additionally, the derivative may contain one or more 
5 non-classical amino acids. 

The antibodies of the present invention may be generated by any suitable 
method known in the art. Polyclonal antibodies to an antigen-of- interest can be 
produced by various procedures well known in the art. For example, a polypeptide of 
the invention can be administered to various host animals including, but not limited 

10 to, rabbits, mice, rats, etc. to induce the production of sera containing polyclonal 
antibodies specific for the antigen. Various adjuvants may be used to increase the 
immunological response, depending on the host species, and include but are not 
limited to, Freund's (complete and incomplete), mineral gels such as aluminum 
hydroxide, surface active substances such as lysolecithin, pluronic polyols, 

15 polyanions, peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and 
potentially useful human adjuvants such as BCG (bacille Calmette-Guerin) and 
corynebacterium parvum. Such adjuvants are also well known in the art. 

Monoclonal antibodies can be prepared using a wide variety of techniques 
known in the art including the use of hybridoma, recombinant, and phage display 

20 technologies, or a combination thereof For example, monoclonal antibodies can be 
produced using hybridoma techniques including those known in the art and taught, for 
example, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor 
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in: Monoclonal Antibodies and 
T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981) (said references incorporated by 

25 reference in their entireties). The term "monoclonal antibody" as used herein is not 
limited to antibodies produced through hybridoma technology. The term 
"monoclonal antibody" refers to an antibody that is derived from a single clone, 
including any eukaryotic, prokaryotic, or phage clone, and not the method by which it 
is produced. 
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Methods for producing and screening for specific antibodies using hybridoma 
technology are routine and well known in the art and are discussed in detail in the 
Examples. In a non-limiting example, mice can be immunized with a polypeptide of 
the invention or a cell expressing such peptide. Once an immune response is 
5 detected, e.g., antibodies specific for the antigen are detected in the mouse serum, the 
mouse spleen is harvested and splenocytes isolated. The splenocytes are then fused 
by well known techniques to any suitable myeloma cells, for example cells from cell 
line SP20 available from the ATCC. Hybridomas are selected and cloned by limited 
dilution. The hybridoma clones are then assayed by methods known in the art for 

10 cells that secrete antibodies capable of binding a polypeptide of the invention. 
Ascites fluid, which generally contains high levels of antibodies, can be generated by 
immunizing mice with positive hybridoma clones. 

Accordingly, the present invention provides methods of generating 
monoclonal antibodies as well as antibodies produced by the method comprising 

15 culturing a hybridoma cell secreting an antibody of the invention wherein, preferably, 
the hybridoma is generated by fusing splenocytes isolated from a mouse immunized 
with an antigen of the invention with myeloma cells and then screening the 
hybridomas resulting from the fusion for hybridoma clones that secrete an antibody 
able to bind a polypeptide of the invention. 

20 Antibody fragments which recognize specific epitopes may be generated by 

known techniques. For example, Fab and F(ab')2 fragments of the invention may be 
produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such 
as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 fragments). 
F(ab')2 fragments contain the variable region, the light chain constant region and the 

25 CHI domain of the heavy chain. 

For example, the antibodies of the present invention can also be generated 
using various phage display methods known in the art. In phage display methods, 
functional antibody domains are displayed on the surface of phage particles which 
carry the polynucleotide sequences encoding them. In a particular embodiment, such 

30 phage can be utilized to display antigen binding domains expressed from a repertoire 



WO 00/55180 



PCT/US00/05918 



194 

or combinatorial antibody library (e.g., human or murine). Phage expressing an 
antigen binding domain that binds the antigen of interest can be selected or identified 
with antigen, e.g., using labeled antigen or antigen bound or captured to a solid 
surface or bead. Phage used in these methods are typically filamentous phage 
5 including fd and Ml 3 binding domains expressed from phage with Fab, Fv or 
disulfide stabilized Fv antibody domains recombinantly fused to either the phage 
gene III or gene VIII protein. Examples of phage display methods that can be used to 
make the antibodies of the present invention include those disclosed in Brinkman et 
al., J. Immunol. Methods 182:41-50 (1995); Ames et al., J. Immunol. Methods 

10 184:177-186 (1995); Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic 
et al., Gene 187 9-18 (1997); Burton et al., Advances in Immunology 57:191-280 
(1994); PCT application No. PCT/GB9 1/01 134; PCT publications WO 90/02809; 
WO 91/10737; WO 92/01047; WO 92/18619; WO 93/11236; WO 95/15982; WO 
95/20401; and U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717; 

15 5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225; 
5,658,727; 5,733,743 and 5,969,108; each of which is incorporated herein by 
reference in its entirety. 

As described in the above references, after phage selection, the antibody 
coding regions from the phage can be isolated and used to generate whole antibodies, 

20 including human antibodies, or any other desired antigen binding fragment, and 
expressed in any desired host, including mammalian cells, insect cells, plant cells, 
yeast, and bacteria, e.g., as described in detail below. For example, techniques to 
recombinantly produce Fab, Fab' and F(ab')2 fragments can also be employed using 
methods known in the art such as those disclosed in PCT publication WO 92/22324; 

25 Mullinax et al., BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRI 34:26- 
34 (1995); and Better et al., Science 240:1041-1043 (1988) (said references 
incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and 
antibodies include those described in U.S'. Patents 4,946,778 and 5,258,498; Huston 

30 et al., Methods in Enzymology 203:46-88 (1991); Shu et al., PNAS 90:7995-7999 
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(1993); and Skerra et al., Science 240:1038-1040 (1988). For some uses, including 
in vivo use of antibodies in humans and in vitro detection assays, it may be preferable 
to use chimeric, humanized, or human antibodies. A chimeric antibody is a molecule 
in which different portions of the antibody are derived from different animal species, 
5 such as antibodies having a variable region derived from a murine monoclonal 
antibody and a human immunoglobulin constant region. Methods for producing 
chimeric antibodies are known in the art. See e.g., Morrison, Science 229:1202 
(1985); Oi et al., BioTechmques 4:214 (1986); Gillies et al., (1989) J. Immunol. 
Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816,567; and 4,816397, which 

10 are incorporated herein by reference in their entirety. Humanized antibodies are 
antibody molecules from non-human species antibody that binds the desired antigen 
having one or more complementarity determining regions (CDRs) from the non- 
human species and a framework regions from a human immunoglobulin molecule. 
Often, framework residues in the human framework regions will be substituted with 

15 the corresponding residue from the CDR donor antibody to alter, preferably improve, 
antigen binding. These framework substitutions are identified by methods well 
known in the art, e.g., by modeling of the interactions of the CDR and framework 
residues to identify framework residues important for antigen binding and sequence 
comparison to identify unusual framework residues at particular positions. (See, e.g., 

20 Queen et al., U.S. Patent No. 5,585,089; Riechmann et al., Nature 332:323 (1988), 
which are incorporated herein by reference in their entireties.) Antibodies can be 
humanized using a variety of techniques known in the art including, for example, 
CDR-grafting (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 
5,225,539; 5,530,101; and 5,585,089), veneering or resurfacing (EP 592,106; EP 

25 519,596; Padlan, Molecular Immunology 28(4/5):489-498 (1991); Studnicka et al., 
Protein Engineering 7(6):805-814 (1994); Roguska. et al., PNAS 91:969-973 (1994)), 
and chain shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic 
treatment of human patients. Human antibodies can be made by a variety of methods 

30 known in the art including phage display methods described above using antibody 
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libraries derived from human immunoglobulin sequences. See also, U.S. Patent Nos. 
4,444,887 and 4,716,1 1 1; and PCT publications WO 98/46645, WO 98/50433, WO 
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741; each of 
which is incorporated herein by reference in its entirety. 
5 Human antibodies can also be produced using transgenic mice which are 

incapable of expressing functional endogenous immunoglobulins, but which can 
express human immunoglobulin genes. For example, the human heavy and light 
chain immunoglobulin gene complexes may be introduced randomly or by 
homologous recombination into mouse embryonic stem cells. Alternatively, the 

10 human variable region, constant region, and diversity region may be introduced into 
mouse embryonic stem cells in addition to the human heavy and light chain genes. 
The mouse heavy and light chain immunoglobulin genes may be rendered non- 
functional separately or simultaneously with the introduction of human 
immunoglobulin loci by homologous recombination. In particular, homozygous 

15 deletion of the JH region prevents endogenous antibody production. The modified 
embryonic stem cells are expanded and microinjected into blastocysts to produce 
chimeric mice. The chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal 
fashion with a selected antigen, e.g., all or a portion of a polypeptide of the invention. 

20 Monoclonal antibodies directed against the antigen can be obtained from the 
immunized, transgenic mice using conventional hybridoma technology. The human 
immunoglobulin transgenes harbored by the transgenic mice rearrange during B cell 
differentiation, and subsequently undergo class switching and somatic mutation. 
Thus, using such a technique, it is possible to produce therapeutically useful IgG, 

25 IgA, IgM and IgE antibodies. For an overview of this technology for producing 
human antibodies, see Lonberg and Huszar, Int. Rev. Immunol. 13:65-93 (1995). For 
a detailed discussion of this technology for producing human antibodies and human 
monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCT 
publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European 

30 Patent No. 0 598 877; U.S. Patent Nos. 5,413,923; 5,625,126; 5,633,425; 5,569,825; 
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5,661,016; 5,545,806; 5,814,318; 5,885,793; 5,916,771; and 5,939,598, which are 
incorporated by reference herein in their entirety. In addition, companies such as 
Abgenix, Inc. (Freemont, CA) and Genpharm (San Jose, CA) can be engaged to 
provide human antibodies directed against a selected antigen using technology similar 
5 to that described above. 

Completely human antibodies which recognize a selected epitope can be 
generated using a technique referred to as "guided selection." In this approach a 
selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the 
selection of a completely human antibody recognizing the same epitope. (Jespers et 

10 al, Bio/technology 12:899-903 (1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be utilized 
to generate anti-idiotype antibodies that ''mimic" polypeptides of the invention using 
techniques well known to those skilled in the art. (See, e.g., Greenspan & Bona, 
FASEB J. 7(5):437-444; (1989) and Nissinoff, J. Immunol. 147(8):2429-2438 

15 (1991)). For example, antibodies which bind to and competitively inhibit polypeptide 
multimerization and/or binding of a polypeptide of the invention to a ligand can be 
used to generate anti-idiotypes that "mimic" the polypeptide multimerization and/or 
binding domain and, as a consequence, bind to and neutralize polypeptide and/or its 
ligand. Such neutralizing anti-idiotypes or Fab fragments of such anti-idiotypes can 

20 be used in therapeutic regimens to neutralize polypeptide ligand. For example, such 
anti-idiotypic antibodies can be used to bind a polypeptide of the invention and/or to 
bind its ligands/receptors, and thereby block its biological activity. 

Polynucleotides Encoding Antibodies 
25 The invention further provides polynucleotides comprising a nucleotide 

sequence encoding an antibody of the invention and fragments thereof. The invention 
also encompasses polynucleotides that hybridize under stringent or alternatively, 
under lower stringency hybridization conditions, e.g., as defined supra, to 
polynucleotides that encode an antibody, preferably, that specifically binds to a 
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polypeptide of the invention, preferably, an antibody that binds to a polypeptide 
having the amino acid sequence of SEQ ID NO: Y. 

The polynucleotides may be obtained, and the nucleotide sequence of the 
polynucleotides determined, by any method known in the art. For example, if the 
5 nucleotide sequence of the antibody is known, a polynucleotide encoding the antibody 
may be assembled from chemically synthesized oligonucleotides (e.g., as described in 
Kutmeier et al., BioTechniques 17:242 (1994)), which, briefly, involves the synthesis 
of overlapping oligonucleotides containing portions of the sequence encoding the 
antibody, annealing and ligating of those oligonucleotides, and then amplification of 

10 the ligated oligonucleotides by PCR. 

Alternatively, a polynucleotide encoding an antibody may be generated from 
nucleic acid from a suitable source. If a clone containing a nucleic acid encoding a 
particular antibody is not available, but the sequence of the antibody molecule is 
known, a nucleic acid encoding the immunoglobulin may be chemically synthesized 

15 or obtained from a suitable source (e.g., an antibody cDNA library, or a cDNA library 
generated from, or nucleic acid, preferably poly A+ RNA, isolated from, any tissue 
or cells expressing the antibody, such as hybridoma cells selected to express an 
antibody of the invention) by PCR amplification using synthetic primers hybridizable 
to the 3' and 5 ? ends of the sequence or by cloning using an oligonucleotide probe 

20 specific for the particular gene sequence to identify, e.g., a cDNA clone from a 
cDNA library that encodes the antibody. Amplified nucleic acids generated by PCR 
may then be cloned into replicable cloning vectors using any method well known in 
the art. 

Once the nucleotide sequence and corresponding amino acid sequence of the 
25 antibody is determined, the nucleotide sequence of the antibody may be manipulated 
using methods well known in the art for the manipulation of nucleotide sequences, 
e.g., recombinant DNA techniques, site directed mutagenesis, PCR, etc. (see, for 
example, the techniques described in Sambrook et al., 1990, Molecular Cloning, A 
Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, NY 
30 and Ausubel et al., eds., 1998, Current Protocols in Molecular Biology, John Wiley & 
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Sons, NY, which are both incorporated by reference herein in their entireties ), to 
generate antibodies having a different amino acid sequence, for example to create 
amino acid substitutions, deletions, and/or insertions. 

In a specific embodiment, the amino acid sequence of the heavy and/or light 
5 chain variable domains may be inspected to identify the sequences of the 
complementarity determining regions (CDRs) by methods that are well know in the 
art, e.g., by comparison to known amino acid sequences of other heavy and light 
chain variable regions to determine the regions of sequence hypervariability. Using 
routine recombinant DNA techniques, one or more of the CDRs may be inserted 

10 within framework regions, e.g., into human framework regions to humanize a non- 
human antibody, as described supra. The framework regions may be naturally 
occurring or consensus framework regions, and preferably human framework regions 
(see, e.g., Chothia et al., J. Mol. Biol. 278: 457-479 (1998) for a listing of human 
framework regions). Preferably, the polynucleotide generated by the combination of 

15 the framework regions and CDRs encodes an antibody that specifically binds a 
polypeptide of the invention. Preferably, as discussed supra, one or more amino acid 
substitutions may be made within the framework regions, and, preferably, the amino 
acid substitutions improve binding of the antibody to its antigen. Additionally, such 
methods may be used to make amino acid substitutions or deletions of one or more 

20 variable region cysteine residues participating in an intrachain disulfide bond to 
generate antibody molecules lacking one or more intrachain disulfide bonds. Other 
alterations to the polynucleotide are encompassed by the present invention and within 
the skill of the art. 

In addition, techniques developed for the production of "chimeric antibodies" 
25 (Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et al., Nature 
312:604-608 (1984); Takeda et al., Nature 314:452-454 (1985)) by splicing genes 
from a mouse antibody molecule of appropriate antigen specificity together with 
genes from a human antibody molecule of appropriate biological activity can be used. 
As described supra, a chimeric antibody is a molecule in which different portions are 
30 derived from different animal species, such as those having a variable region derived 
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from a murine mAb and a human immunoglobulin constant region, e.g., humanized 
antibodies. 

Alternatively, techniques described for the production of single chain 
antibodies (U.S. Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et 
5 al., Proc. Natl. Acad. Sci. USA 85:5879-5883 (1988); and Ward et al., Nature 
334:544-54 (1989)) can be adapted to produce single chain antibodies. Single chain 
antibodies are formed by linking the heavy and light chain fragments of the Fv region 
via an amino acid bridge, resulting in a single chain polypeptide. Techniques for the 
assembly of functional Fv fragments in E. coli may also be used (Skerra et al., 
10 Science 242:1038- 1041 (1988)). 

Methods of Producing Antibodies 

The antibodies of the invention can be produced by any method known in the 
art for the synthesis of antibodies, in particular, by chemical synthesis or preferably, 

1 5 by recombinant expression techniques. 

Recombinant expression of an antibody of the invention, or fragment, 
derivative or analog thereof, (e.g., a heavy or light chain of an antibody of the 
invention or a single chain antibody of the invention), requires construction of an 
expression vector containing a polynucleotide that encodes the antibody. Once a 

20 polynucleotide encoding an antibody molecule or a heavy or light chain of an 
antibody, or portion thereof (preferably containing the heavy or light chain variable 
domain), of the invention has been obtained, the vector for the production of the 
antibody molecule may be produced by recombinant DNA technology using 
techniques well known in the art. Thus, methods for preparing a protein by 

25 expressing a polynucleotide containing an antibody encoding nucleotide sequence are 
described herein. Methods which are well known to those skilled in the art can be 
used to construct expression vectors containing antibody coding sequences and 
appropriate transcriptional and translational control signals. These methods include, 
for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo 

30 genetic recombination. The invention, thus, provides replicable vectors comprising a 
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nucleotide sequence encoding an antibody molecule of the invention, or a heavy or 
light chain thereof, or a heavy or light chain variable domain, operably linked to a 
promoter. Such vectors may include the nucleotide sequence encoding the constant 
region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT 
5 Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain of 
the antibody may be cloned into such a vector for expression of the entire heavy or 
light chain. 

The expression vector is transferred to a host cell by conventional techniques 
and the transfected cells are then cultured by conventional techniques to produce an 

10 antibody of the invention. Thus, the invention includes host cells containing a 
polynucleotide encoding an antibody of the invention, or a heavy or light chain 
thereof, or a single chain antibody of the invention, operably linked to a heterologous 
promoter. In preferred embodiments for the expression of double-chained antibodies, 
vectors encoding both the heavy and light chains may be co-expressed in the host cell 

15 for expression of the entire immunoglobulin molecule, as detailed below. 

A variety of host-expression vector systems may be utilized to express the 
antibody molecules of the invention. Such host-expression systems represent 
vehicles by which the coding sequences of interest may be produced and subsequently 
purified, but also represent cells which may, when transformed or transfected with 

20 the appropriate nucleotide coding sequences, express an antibody molecule of the 
invention in situ. These include but are not limited to microorganisms such as 
bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, 
plasmid DNA or cosmid DNA expression vectors containing antibody coding 
sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 

25 expression vectors containing antibody coding sequences; insect cell systems 
infected with recombinant virus expression vectors (e.g., baculovirus) containing 
antibody coding sequences; plant cell systems infected with recombinant virus 
expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, 
TMV) or transformed with recombinant plasmid expression vectors (e.g., Ti plasmid) 

30 containing antibody coding sequences; or mammalian cell systems (e.g., COS, CHO, 
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BHK, 293, 3T3 cells) harboring recombinant expression constructs containing 
promoters derived from the genome of mammalian cells (e.g., metallothionein 
promoter) or from mammalian viruses (e.g., the adenovirus late promoter; the 
vaccinia virus 7.5K promoter). Preferably, bacterial cells such as Escherichia coli, 
5 and more preferably, eukaryotic cells, especially for the expression of whole 
recombinant antibody molecule, are used for the expression of a recombinant 
antibody molecule. For example, mammalian cells such as Chinese hamster ovary 
cells (CHO), in conjunction with a vector such as the major intermediate early gene 
promoter element from human cytomegalovirus is an effective expression system for 
10 antibodies (Foecking et al., Gene 45:101 (1986); Cockett et al., Bio/Technology 8:2 
(1990)). 

In bacterial systems, a number of expression vectors may be advantageously 
selected depending upon the use intended for the antibody molecule being expressed. 
For example, when a large quantity of such a protein is to be produced, for the 

15 generation of pharmaceutical compositions of an antibody molecule, vectors which 
direct the expression of high levels of fusion protein products that are readily purified 
may be desirable. Such vectors include, but are not limited, to the E. coli expression 
vector pUR278 (Ruther et al., EMBO J. 2:1791 (1983)), in which the antibody coding 
sequence may be ligated individually into the vector in frame with the lac Z coding 

20 region so that a fusion protein is produced; pIN vectors (Inouye & Inouye, Nucleic 
Acids Res. 13:3101-3109 (1985); Van Heeke & Schuster, J. Biol. Chem. 24:5503- 
5509 (1989)); and the like. pGEX vectors may also be used to express foreign 
polypeptides as fusion proteins with glutathione S-transferase (GST). In general, 
such fusion proteins are soluble and can easily be purified from lysed cells by 

25 adsorption and binding to matrix glutathione-agarose beads followed by elution in the 
presence of free glutathione. The pGEX vectors are designed to include thrombin or 
factor Xa protease cleavage sites so that the cloned target gene product can be 
released from the GST moiety. 

In an insect system, Autographa californica nuclear polyhedrosis virus 

30 (AcNPV) is used as a vector to express foreign genes. The virus grows in 
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Spodoptera frugiperda cells. The antibody coding sequence may be cloned 
individually into non-essential regions (for example the polyhedrin gene) of the virus 
and placed under control of an AcNPV promoter (for example the polyhedrin 
promoter). 

5 In mammalian host cells, a number of viral-based expression systems may be 

utilized. In cases where an adenovirus is used as an expression vector, the antibody 
coding sequence of interest may be ligated to an adenovirus transcription/translation 
control complex, e.g., the late promoter and tripartite leader sequence. This chimeric 
gene may then be inserted in the adenovirus genome by in vitro or in vivo 

10 recombination. Insertion in a non- essential region of the viral genome (e.g., region 
El or E3) will result in a recombinant virus that is viable and capable of expressing 
the antibody molecule in infected hosts, (e.g., see Logan & Shenk, Proc. Natl. Acad. 
Sci. USA 81:355-359 (1984)). Specific initiation signals may also be required for 
efficient translation of inserted antibody coding sequences. These signals include the 

15 ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
must be in phase with the reading frame of the desired coding sequence to ensure 
translation of the entire insert. These exogenous translational control signals and 
initiation codons can be of a variety of origins, both natural and synthetic. The 
efficiency of expression may be enhanced by the inclusion of appropriate 

20 transcription enhancer elements, transcription terminators, etc. (see Bittner et al., 
Methods in Enzymol. 153:51-544 (1987)). 

In addition, a host cell strain may be chosen which modulates the expression 
of the inserted sequences, or modifies and processes the gene product in the specific 
fashion desired. Such modifications (e.g., glycosylation) and processing (e.g., 

25 cleavage) of protein products may be important for the function of the protein. 
Different host cells have characteristic and specific mechanisms for the post- 
translational processing and modification of proteins and gene products. Appropriate 
cell lines or host systems can be chosen to ensure the correct modification and 
processing of the foreign protein expressed. To this end, eukaryotic host cells which 

30 possess the cellular machinery for proper processing of the primary transcript, 
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glycosylation, and phosphorylation of the gene product may be used. Such 
mammalian host cells include but are not limited to CHO, VERY, BHK, Hela, COS, 
MDCK, 293, 3T3, WI38, and in particular, breast cancer cell lines such as, for 
example, BT483, Hs578T, HTB2. BT20 and T47D, and normal mammary gland cell 
5 line such as, for example, CRL7030 and Hs578Bst. 

For long-term, high-yield production of recombinant proteins, stable 
expression is preferred. For example, cell lines which stably express the antibody 
molecule may be engineered. Rather than using expression vectors which contain 
viral origins of replication, host cells can be transformed with DNA controlled by 

10 appropriate expression control elements (e.g., promoter, enhancer, sequences, 
transcription terminators, polyadenylation sites, etc.), and a selectable marker. 
Following the introduction of the foreign DNA, engineered cells may be allowed to 
grow for 1-2 days in an enriched media, and then are switched to a selective media. 
The selectable marker in the recombinant plasmid confers resistance to the selection 

15 and allows cells to stably integrate the plasmid into their chromosomes and grow to 
form foci which in turn can be cloned and expanded into cell lines. This method may 
advantageously be used to engineer cell lines which express the antibody molecule. 
Such engineered cell lines may be particularly useful in screening and evaluation of 
compounds that interact directly or indirectly with the antibody molecule. 

20 A number of selection systems may be used, including but not limited to the 

herpes simplex virus thymidine kinase (Wigler et al., Cell 11:223 (1977)), 
hypoxanthine-guanine phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl. 
Acad. Sci. USA 48:202 (1992)), and adenine phosphoribosyltransferase (Lowy et al., 
Cell 22:817 (1980)) genes can be employed in tk-, hgprt- or aprt- cells, respectively. 

25 Also, antimetabolite resistance can be used as the basis of selection for the following 
genes: dhfr, which confers resistance to methotrexate (Wigler et al., Natl. Acad. Sci. 
USA 77:357 (1980); O'Hare et al., Proc. Natl. Acad. Sci. USA 78:1527 (1981)); gpt, 
which confers resistance to mycophenolic acid (Mulligan & Berg, Proc. Natl. Acad. 
Sci. USA 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G- 

30 418 Clinical Pharmacy 12:488-505; Wu and Wu, Biotherapy 3:87-95 (1991); 
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Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
(1993); May, 1993, TIB TECH 1 1(5): 1 55-2 1 5); and hygro, which confers resistance 
to hygromycin (Santerre et al., Gene 30:147 (1984)). Methods commonly known in 
5 the art of recombinant DNA technology may be routinely applied to select the desired 
recombinant clone, and such methods are described, for example, in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990); and in Chapters 12 and 13, Dracopoli et al. (eds), Current Protocols in 

10 Human Genetics, John Wiley & Sons, NY (1994); Colberre-Garapin et al., J. Mol. 
Biol. 150:1 (1981), which are incorporated by reference herein in their entireties. 

The expression levels of an antibody molecule can be increased by vector 
amplification (for a review, see Bebbington and Hentschel, The use of vectors based 
on gene amplification for the expression of cloned genes in mammalian cells in DNA 

15 cloning, Vol.3. (Academic Press, New York, 1987)). When a marker in the vector 
system expressing antibody is amplifiable, increase in the level of inhibitor present in 
culture of host cell will increase the number of copies of the marker gene. Since the 
amplified region is associated with the antibody gene, production of the antibody will 
also increase (Crouse et al., Mol. Cell. Biol. 3:257 (1983)). 

20 The host cell may be co-transfected with two expression vectors of the 

invention, the first vector encoding a heavy chain derived polypeptide and the second 
vector encoding a light chain derived polypeptide. The two vectors may contain 
identical selectable markers which enable equal expression of heavy and light chain 
polypeptides. Alternatively, a single vector may be used which encodes, and is 

25 capable of expressing, both heavy and light chain polypeptides. In such situations, 
the light chain should be placed before the heavy chain to avoid an excess of toxic 
free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. Natl. Acad. Sci. 
USA 77:2197 (1980)). The coding sequences for the heavy and light chains may 
comprise cDNA or genomic DNA. 
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Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinantly expressed, it may be purified by any 
method known in the art for purification of an immunoglobulin molecule, for 
example, by chromatography (e.g., ion exchange, affinity, particularly by affinity for 
5 the specific antigen after Protein A, and sizing column chromatography), 
centrifugation, differential solubility, or by any other standard technique for the 
purification of proteins. In addition, the antibodies of the present invention or 
fragments thereof can be fused to heterologous polypeptide sequences described 
herein or otherwise known in the art, to facilitate purification. 

10 The present invention encompasses antibodies recombinantly fused or 

chemically conjugated (including both covalently and non-covalently conjugations) 
to a polypeptide (or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 
90 or 100 amino acids of the polypeptide) of the present invention to generate fusion 
proteins. The fusion does not necessarily need to be direct, but may occur through 

15 linker sequences. The antibodies may be specific for antigens other than polypeptides 
(or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 amino 
acids of the polypeptide) of the present invention. For example, antibodies may be 
used to target the polypeptides of the present invention to particular cell types, either 
in vitro or in vivo, by fusing or conjugating the polypeptides of the present invention 

20 to antibodies specific for particular cell surface receptors. Antibodies fused or 
conjugated to the polypeptides of the present invention may also be used in in vitro 
immunoassays and purification methods using methods known in the art. See e.g., 
Harbor et al., supra, and PCT publication WO 93/21232; EP 439,095; Naramura et 
al., Immunol. Lett. 39:91-99 (1994); U.S. Patent 5,474,981; Gillies et ah, PNAS 

25 89:1428-1432 (1992); Fell et ah, J. Immunol. 146:2446-2452(1991), which are 
incorporated by reference in their entireties. 

The present invention further includes compositions comprising the 
polypeptides of the present invention fused or conjugated to antibody domains other 
than the variable regions. For example, the polypeptides of the present invention may 

30 be fused or conjugated to an antibody Fc region, or portion thereof. The antibody 
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portion fused to a polypeptide of the present invention may comprise the constant 
region, hinge region, CHI domain, CH2 domain, and CH3 domain or any 
combination of whole domains or portions thereof. The polypeptides may also be 
fused or conjugated to the above antibody portions to form multimers. For example, 
5 Fc portions fused to the polypeptides of the present invention can form dimers 
through disulfide bonding between the Fc portions. Higher multimeric forms can be 
made by fusing the polypeptides to portions of IgA and IgM. Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known 
in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053; 
10 5,447,851; 5,1 12,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO 
91/06570; Ashkenazi et al., Proc. Natl. Acad. Sci. USA 88:10535-10539 (1991); 
Zheng et al., J. Immunol. 154:5590-5600 (1995); and Vil et al., Proc. Natl. Acad. Sci. 
USA 89:11337- 11341(1992) (said references incorporated by reference in their 
entireties). 

15 As discussed, supra, the polypeptides corresponding to a polypeptide, 

polypeptide fragment, or a variant of SEQ ID NO:Y may be fused or conjugated to 
the above antibody portions to increase the in vivo half life of the polypeptides or for 
use in immunoassays using methods known in the art. Further, the polypeptides 
corresponding to SEQ ID NO:Y may be fused or conjugated to the above antibody 

20 portions to facilitate purification. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
domains of the constant regions of the heavy or light chains of mammalian 
immunoglobulins. (EP 394,827; Traunecker et al., Nature 33 1 :84-86 (1988). The 
polypeptides of the present invention fused or conjugated to an antibody having 

25 disulfide- linked dimeric structures (due to the IgG) may also be more efficient in 
binding and neutralizing other molecules, than the monomeric secreted protein or 
protein fragment alone. (Fountoulakis et ah, J. Biochem. 270:3958-3964 (1995)). In 
many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and 
thus can result in, for example, improved pharmacokinetic properties. (EP A 

30 232,262). Alternatively, deleting the Fc part after the fusion protein has been 
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expressed, detected, and purified, would be desired. For example, the Fc portion may 
hinder therapy and diagnosis if the fusion protein is used as an antigen for 
immunizations. In drug discovery, for example, human proteins, such as hIL-5, have 
been fused with Fc portions for the purpose of high-throughput screening assays to 
5 identify antagonists of hIL-5. (See, Bennett et al., J. Molecular Recognition 8:52-58 
(1995); Johanson et al., J. Biol. Chem. 270:9459-9471 (1995). 

Moreover, the antibodies or fragments thereof of the present invention can be 
fused to marker sequences, such as a peptide to facilitate purification. In preferred 
embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the 

10 tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 
91311), among others, many of which are commercially available. As described in 
Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, hexa- 
histidine provides for convenient purification of the fusion protein. Other peptide 
tags useful for purification include, but are not limited to, the "HA" tag, which 

15 corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson 
etal., Cell 37:767 (1984)) and the "flag" tag. 

The present invention further encompasses antibodies or fragments thereof 
conjugated to a diagnostic or therapeutic agent. The antibodies can be used 
diagnostically to, for example, monitor the development or progression of a tumor as 

20 part of a clinical testing procedure to, e.g., determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling the antibody to a 
detectable substance. Examples of detectable substances include various enzymes, 
prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, radioactive materials, positron emitting metals using various positron 

25 emission tomographies, and nonradioactive paramagnetic metal ions. The detectable 
substance may be coupled or conjugated either directly to the antibody (or fragment 
thereof) or indirectly, through an intermediate (such as, for example, a linker known 
in the art) using techniques known in the art. See, for example, U.S. Patent No. 
4,741,900 for metal ions which can be conjugated to antibodies for use as diagnostics 

30 according to the present invention. Examples of suitable enzymes include horseradish 
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peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; 
examples of suitable prosthetic group complexes include streptavidin/biotin and 
avidin/biotin; examples of suitable fluorescent materials include umbelliferone, 
fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
5 fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material 
includes luminol; examples of bioluminescent materials include luciferase, luciferin, 
and aequorin; and examples of suitable radioactive material include 1251, 1311, 1 1 lln 
or 99Tc. 

Further, an antibody or fragment thereof may be conjugated to a therapeutic 

10 moiety such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or 
a radioactive metal ion, e.g., alpha-emitters such as, for example, 213BL A cytotoxin 
or cytotoxic agent includes any agent that is detrimental to cells. Examples include 
paclitaxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, 
etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, 

15 dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1- 
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, 
and puromycin and analogs or homologs thereof. Therapeutic agents include, but are 
not limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, 
cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine, 

20 thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU), 
cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis- 
dichlorodiamine platinum (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin 
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (formerly 
actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and anti-mitotic 

25 agents (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological 
response, the therapeutic agent or drug moiety is not to be construed as limited to 
classical chemical therapeutic agents. For example, the drug moiety may be a protein 
or polypeptide possessing a desired biological activity. Such proteins may include, 

30 for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria 
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toxin; a protein such as tumor necrosis factor, a-interferon, 6-interferon, nerve 
growth factor, platelet derived growth factor, tissue plasminogen activator, an 
apoptotic agent, e.g., TNF-alpha, TNF-beta, AIM I (See, International Publication No. 
WO 97/33899), AIM II (See, International Publication No. WO 97/34911), Fas 
5 Ligand (Takahashi et al., Int. Immunol., 6:1567-1574 (1994)), VEGI (See, 
International Publication No. WO 99/23105), a thrombotic agent or an anti- 
angiogenic agent, e.g., angiostatin or endostatin; or, biological response modifiers 
such as, for example, lymphokines, interleukin-1 ("IL-1"), interleukin-2 ("IL-2"), 
interleukin-6 ("IL-6"), granulocyte macrophage colony stimulating factor ("GM- 

10 CSF"), granulocyte colony stimulating factor ("G-CSF"), or other growth factors. 

Antibodies may also be attached to solid supports, which are particularly 
useful for immunoassays or purification of the target antigen. Such solid supports 
include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, 
polyvinyl chloride or polypropylene. 

15 Techniques for conjugating such therapeutic moiety to antibodies are well 

known, see, e.g., Arnon et al., "Monoclonal Antibodies For Immunotargeting Of 
Drugs In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld 
et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For 
Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 

20 623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents 
In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And 
Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis, Results, 
And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In 
Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, 

25 Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., "The 
Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. 
Rev. 62:119-58 (1982). 

Alternatively, an antibody can be conjugated to a second antibody to form an 
antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, which 

30 is incorporated herein by reference in its entirety. 
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An antibody, with or without a therapeutic moiety conjugated to it, 
administered alone or in combination with cytotoxic factor(s) and/or cytokine(s) can 
be used as a therapeutic. 

5 Immunophenotyping 

The antibodies of the invention may be utilized for immunophenotyping of 
cell lines and biological samples. The translation product of the gene of the present 
invention may be useful as a cell specific marker, or more specifically as a cellular 
marker that is differentially expressed at various stages of differentiation and/or 
10 maturation of particular cell types. Monoclonal antibodies directed against a specific 
epitope, or combination of epitopes, will allow for the screening of cellular 
populations expressing the marker. Various techniques can be utilized using 
monoclonal antibodies to screen for cellular populations expressing the marker(s), 
and include magnetic separation using antibody-coated magnetic beads, "panning" 
15 with antibody attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., 
U.S. Patent 5,985,660; and Morrison et aL, Cell, 96:737-49 (1999)). 

These techniques allow for the screening of particular populations of cells, 
such as might be found with hematological malignancies (i.e. minimal residual 
disease (MRD) in acute leukemic patients) and "non-self cells in transplantations to 
20 prevent Graft-versus-Host Disease (GVHD). Alternatively, these techniques allow for 
the screening of hematopoietic stem and progenitor cells capable of undergoing 
proliferation and/or differentiation, as might be found in human umbilical cord blood. 

Assays For Antibody Binding 

25 The antibodies of the invention may be assayed for immunospecific binding 

by any method known in the art. The immunoassays which can be used include but 
are not limited to competitive and non-competitive assay systems using techniques 
such as western blots, radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, 

30 gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays, 
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complement-fixation assays, immunoradiometric assays, fluorescent immunoassays, 
protein A immunoassays, to name but a few. Such assays are routine and well 
known in the art (see, e.g., Ausubel et al, eds, 1994, Current Protocols in Molecular 
Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is incorporated by 
5 reference herein in its entirety). Exemplary immunoassays are described briefly 
below (but are not intended by way of limitation). 

Immunoprecipitation protocols generally comprise lysing a population of cells 
in a lysis buffer such as RIPA buffer (1% NP-40 or Triton X- 100, 1% sodium 
deoxycholate, 0.1% SDS, 0.15 M NaCl, 0.01 M sodium phosphate at pH 7.2, 1% 

10 Trasylol) supplemented with protein phosphatase and/or protease inhibitors (e.g., 
EDTA, PMSF, aprotinin, sodium vanadate), adding the antibody of interest to the cell 
lysate, incubating for a period of time (e.g., 1-4 hours) at 4° C, adding protein A 
and/or protein G sepharose beads to the cell lysate, incubating for about an hour or 
more at 4° C, washing the beads in lysis buffer and resuspending the beads in 

15 SDS/sample buffer. The ability of the antibody of interest to immunoprecipitate a 
particular antigen can be assessed by, e.g., western blot analysis. One of skill in the 
art would be knowledgeable as to the parameters that can be modified to increase the 
binding of the antibody to an antigen and decrease the background (e.g., pre-clearing 
the cell lysate with sepharose beads). For further discussion regarding 

20 immunoprecipitation protocols see, e.g., Ausubel et al, eds, 1994, Current Protocols in 
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 10.16.1. 

Western blot analysis generally comprises preparing protein samples, 
electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS- 
PAGE depending on the molecular weight of the antigen), transferring the protein 

25 sample from the polyacrylamide gel to a membrane such as nitrocellulose, PVDF or 
nylon, blocking the membrane in blocking solution (e.g., PBS with 3% BSA or non- 
fat milk), washing the membrane in washing buffer (e.g., PBS-Tween 20), blocking 
the membrane with primary antibody (the antibody of interest) diluted in blocking 
buffer, washing the membrane in washing buffer, blocking the membrane with a 

30 secondary antibody (which recognizes the primary antibody, e.g., an anti-human 
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antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 
alkaline phosphatase) or radioactive molecule (e.g., 32P or 1251) diluted in blocking 
buffer, washing the membrane in wash buffer, and detecting the presence of the 
antigen. One of skill in the art would be knowledgeable as to the parameters that can 
5 be modified to increase the signal detected and to reduce the background noise. For 
further discussion regarding western blot protocols see, e.g., Ausubel et al, eds, 1994, 
Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York 
at 10.8.1. 

ELISAs comprise preparing antigen, coating the well of a 96 well microtiter 

10 plate with the antigen, adding the antibody of interest conjugated to a detectable 
compound such as an enzymatic substrate (e.g., horseradish peroxidase or alkaline 
phosphatase) to the well and incubating for a period of time, and detecting the 
presence of the antigen. In ELISAs the antibody of interest does not have to be 
conjugated to a detectable compound; instead, a second antibody (which recognizes 

15 the antibody of interest) conjugated to a detectable compound may be added to the 
well. Further, instead of coating the well with the antigen, the antibody may be 
coated to the well. In this case, a second antibody conjugated to a detectable 
compound may be added following the addition of the antigen of interest to the 
coated well. One of skill in the art would be knowledgeable as to the parameters that 

20 can be modified to increase the signal detected as well as other variations of ELISAs 
known in the art. For further discussion regarding ELISAs see, e.g., Ausubel et al, 
eds, 1994, Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., 
New York at 11.2.1. 

The binding affinity of an antibody to an antigen and the off-rate of an 

25 antibody-antigen interaction can be determined by competitive binding assays. One 
example of a competitive binding assay is a radioimmunoassay comprising the 
incubation of labeled antigen (e.g., 3H or 1251) with the antibody of interest in the 
presence of increasing amounts of unlabeled antigen, and the detection of the 
antibody bound to the labeled antigen. The affinity of the antibody of interest for a 

30 particular antigen and the binding off-rates can be determined from the data by 
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scatchard plot analysis. Competition with a second antibody can also be determined 
using radioimmunoassays. In this case, the antigen is incubated with antibody of 
interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of 
increasing amounts of an unlabeled second antibody. 

5 

Therapeutic Uses 

The present invention is further directed to antibody-based therapies which 
involve administering antibodies of the invention to an animal, preferably a mammal, 
and most preferably a human, patient for treating one or more of the disclosed 

10 diseases, disorders, or conditions. Therapeutic compounds of the invention include, 
but are not limited to, antibodies of the invention (including fragments, analogs and 
derivatives thereof as described herein) and nucleic acids encoding antibodies of the 
invention (including fragments, analogs and derivatives thereof and anti-idiotypic 
antibodies as described herein). The antibodies of the invention can be used to treat, 

15 inhibit or prevent diseases, disorders or conditions associated with aberrant 
expression and/or activity of a polypeptide of the invention, including, but not 
limited to, any one or more of the diseases, disorders, or conditions described herein. 
The treatment and/or prevention of diseases, disorders, or conditions associated with 
aberrant expression and/or activity of a polypeptide of the invention includes, but is 

20 not limited to, alleviating symptoms associated with those diseases, disorders or 
conditions. Antibodies of the invention may be provided in pharmaceutically 
acceptable compositions as known in the art or as described herein. 

A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 

25 present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). 
Some of these approaches are described in more detail below. Armed with the 
teachings provided herein, one of ordinary skill in the art will know how to use the 
antibodies of the present invention for diagnostic, monitoring or therapeutic purposes 

30 without undue experimentation. 
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The antibodies of this invention may be advantageously utilized in 
combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors (such as, e.g., IL-2, IL-3 and IL-7), for example, which 
serve to increase the number or activity of effector cells which interact with the 
5 antibodies. 

The antibodies of the invention may be administered alone or in combination 
with other types of treatments (e.g., radiation therapy, chemotherapy, hormonal 
therapy, immunotherapy and anti-tumor agents). Generally, administration of 
products of a species origin or species reactivity (in the case of antibodies) that is the 

10 same species as that of the patient is preferred. Thus, in a preferred embodiment, 
human antibodies, fragments derivatives, analogs, or nucleic acids, are administered 
to a human patient for therapy or prophylaxis. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 

15 invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of disorders related to polynucleotides or polypeptides, including fragments 
thereof, of the present invention. Such antibodies, fragments, or regions, will 
preferably have an affinity for polynucleotides or polypeptides of the invention, 
including fragments thereof. Preferred binding affinities include those with a 

20 dissociation constant or Kd less than 5 X 10" 2 M, 10" 2 M, 5 X 10" 3 M, 10" 3 M, 5 X 10" 
4 M, 10" 4 M, 5 X 10* 5 M, 10" 5 M, 5 X 10' 6 M, 10 -6 M, 5 X 10 -7 M, 10' 7 M, 5 X 10' 8 M, 
10" 8 M, 5 X lO -9 M, 10" 9 M, 5 X 10" 10 M, 10" 10 M, 5 X 10' 11 M, 10" 11 M, 5 X 10" 12 M, 
10 12 M, 5 X 10" 13 M, 10" 13 M, 5 X 10' 14 M, 10 14 M, 5 X 10 15 M, and 10" !5 M. 

25 Gene Therapy 

In a specific embodiment, nucleic acids comprising sequences encoding 
antibodies or functional derivatives thereof, are administered to treat, inhibit or 
prevent a disease or disorder associated with aberrant expression and/or activity of a 
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy 
30 performed by the administration to a subject of an expressed or expressible nucleic 
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acid. In this embodiment of the invention, the nucleic acids produce their encoded 
protein that mediates a therapeutic effect. . 

Any of the methods for gene therapy available in the art can be used according 
to the present invention. Exemplary methods are described below. 
5 For general reviews of the methods of gene therapy, see Goldspiel et al. 5 

Clinical Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
(1993); May, T1BTECH 1 1(5): 155-2 1 5 (1993). Methods commonly known in the art 
10 of recombinant DNA technology which can be used are described in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); and 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990). 

In a preferred aspect, the compound comprises nucleic acid sequences 

15 encoding an antibody, said nucleic acid sequences being part of expression vectors 
that express the antibody or fragments or chimeric proteins or heavy or light chains 
thereof in a suitable host. In particular, such nucleic acid sequences have promoters 
operably linked to the antibody coding region, said promoter being inducible or 
constitutive, and, optionally, tissue-specific. In another particular embodiment, 

20 nucleic acid molecules are used in which the antibody coding sequences and any 
other desired sequences are flanked by regions that promote homologous 
recombination at a desired site in the genome, thus providing for intrachromosomal 
expression of the antibody encoding nucleic acids (Koller and Smithies, Proc. Natl. 
Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., Nature 342:435-438 (1989). In 

25 specific embodiments, the expressed antibody molecule is a single chain antibody; 
alternatively, the nucleic acid sequences include sequences encoding both the heavy 
and light chains, or fragments thereof, of the antibody. 

Delivery of the nucleic acids into a patient may be either direct, in which case 
the patient is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or 

30 indirect, in which case, cells are first transformed with the nucleic acids in vitro, then 
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transplanted into the patient. These two approaches are known, respectively, as in 
vivo or ex vivo gene therapy. 

In a specific embodiment, the nucleic acid sequences are directly administered 
in vivo, where it is expressed to produce the encoded product. This can be 
5 accomplished by any of numerous methods known in the art, e.g., by constructing 
them as part of an appropriate nucleic acid expression vector and administering it so 
that they become intracellular, e.g., by infection using defective or attenuated 
retrovirals or other viral vectors (see U.S. Patent No. 4,980,286), or by direct 
injection of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; 

10 Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting 
agents, encapsulation in liposomes, microparticles, or microcapsules, or by 
administering them in linkage to a peptide which is known to enter the nucleus, by 
administering it in linkage to a ligand subject to receptor-mediated endocytosis (see, 
e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target 

15 cell types specifically expressing the receptors), etc. In another embodiment, nucleic 
acid-ligand complexes can be formed in which the ligand comprises a fusogenic viral 
peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 
degradation. In yet another embodiment, the nucleic acid can be targeted in vivo for 
cell specific uptake and expression, by targeting a specific receptor (see, e.g., PCT 

20 Publications WO 92/06180; WO 92/22635; WO92/20316; W093/14188, WO 
93/20221). Alternatively, the nucleic acid can be introduced intracellularly and 
incorporated within host cell DNA for expression, by homologous recombination 
(Koller and Smithies, Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., 
Nature 342:435-438 (1989)). 

25 In a specific embodiment, viral vectors that contains nucleic acid sequences 

encoding an antibody of the invention are used. For example, a retroviral vector can 
be used (see Miller et al., Meth. Enzymol. 217:581-599 (1993)). These retroviral 
vectors contain the components necessary for the correct packaging of the viral 
genome and integration into the host cell DNA. The nucleic acid sequences encoding 

30 the antibody to be used in gene therapy are cloned into one or more vectors, which 
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facilitates delivery of the gene into a patient. More detail about retroviral vectors can 
be found in Boesen et al., Biotherapy 6:291-302 (1994), which describes the use of a 
retroviral vector to deliver the mdrl gene to hematopoietic stem cells in order to 
make the stem cells more resistant to chemotherapy. Other references illustrating the 
5 use of retroviral vectors in gene therapy are: Clowes et al., J. Clin. Invest. 93:644- 
651 (1994); Kiem et al., Blood 83:1467-1473 (1994); Salmons and Gunzberg, Human 
Gene Therapy 4:129-141 (1993); and Grossman and Wilson, Curr. Opin. in Genetics 
and Devel. 3:110-114 (1993). 

Adenoviruses are other viral vectors that can be used in gene therapy. 

10 Adenoviruses are especially attractive vehicles for delivering genes to respiratory 
epithelia. Adenoviruses naturally infect respiratory epithelia where they cause a mild 
disease. Other targets for adenovirus-based delivery systems are liver, the central 
nervous system, endothelial cells, and muscle. Adenoviruses have the advantage of 
being capable of infecting non-dividing cells. Kozarsky and Wilson, Current 

15 Opinion in Genetics and Development 3:499-503 (1993) present a review of 
adenovirus-based gene therapy. Bout et al., Human Gene Therapy 5:3-10 (1994) 
demonstrated the use of adenovirus vectors to transfer genes to the respiratory 
epithelia of rhesus monkeys. Other instances of the use of adenoviruses in gene 
therapy can be found in Rosenfeld et al., Science 252:431-434 (1991); Rosenfeld et 

20 al., Cell 68:143- 155 (1992); Mastrangeli et al., J. Clin. Invest. 91:225-234 (1993); 
PCT Publication W094/12649; and Wang, et al., Gene Therapy 2:775-783 (1995). In 
a preferred embodiment, adenovirus vectors are used. 

Adeno-associated virus (AAV) has also been proposed for use in gene therapy 
(Walsh et al., Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent No. 

25 5,436,146). 

Another approach to gene therapy involves transferring a gene to cells in 
tissue culture by such methods as electroporation, lipofection, calcium phosphate 
mediated transfection, or viral infection. Usually, the method of transfer includes the 
transfer of a selectable marker to the cells. The cells are then placed under selection 
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to isolate those cells that have taken up and are expressing the transferred gene. 
Those cells are then delivered to a patient. 

In this embodiment, the nucleic acid is introduced into a cell prior to 
administration in vivo of the resulting recombinant cell. Such introduction can be 
5 carried out by any method known in the art, including but not limited to transfection, 
electroporation, microinjection, infection with a viral or bacteriophage vector 
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene 
transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous 
techniques are known in the art for the introduction of foreign genes into cells (see, 
10 e.g., Loeffler and Behr, Meth. EnzymoL 217:599-618 (1993); Cohen et al., Meth. 
Enzymol. 217:618-644 (1993); Cline, Pharmac. Ther. 29:69-92m (1985) and may be 
used in accordance with the present invention, provided that the necessary 
developmental and physiological functions of the recipient cells are not disrupted. 
The technique should provide for the stable transfer of the nucleic acid to the cell, so 
15 that the nucleic acid is expressible by the cell and preferably heritable and 
expressible by its cell progeny. 

The resulting recombinant cells can be delivered to a patient by various 
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or 
progenitor cells) are preferably administered intravenously. The amount of cells 
20 envisioned for use depends on the desired effect, patient state, etc., and can be 
determined by one skilled in the art. 

Cells into which a nucleic acid can be introduced for purposes of gene therapy 
encompass any desired, available cell type, and include but are not limited to 
epithelial cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; 
25 blood cells such as Tlymphocytes, Blymphocytes, monocytes, macrophages, 
neutrophils, eosinophils, megakaryocytes, granulocytes; various stem or progenitor 
cells, in particular hematopoietic stem or progenitor cells, e.g., as obtained from bone 
marrow, umbilical cord blood, peripheral blood, fetal liver, etc. 

In a preferred embodiment, the cell used for gene therapy is autologous to the 

30 patient. 
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In an embodiment in which recombinant cells are used in gene therapy, 
nucleic acid sequences encoding an antibody are introduced into the cells such that 
they are expressible by the cells or their progeny, and the recombinant cells are then 
administered in vivo for therapeutic effect. In a specific embodiment, stem or 
5 progenitor ceils are used. Any stem and/or progenitor cells which can be isolated and 
maintained in vitro can potentially be used in accordance with this embodiment of 
the present invention (see e.g. PCT Publication WO 94/08598; Stemple and 
Anderson, Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 21A:229 (1980); and 
Pittelkow and Scott, Mayo Clinic Proc. 61:771 (1986)). 
10 In a specific embodiment, the nucleic acid to be introduced for purposes of 

gene therapy comprises an inducible promoter operably linked to the coding region, 
such that expression of the nucleic acid is controllable by controlling the presence or 
absence of the appropriate inducer of transcription. Demonstration of Therapeutic or 
Prophylactic Activity 

15 The compounds or pharmaceutical compositions of the invention are 

preferably tested in vitro, and then in vivo for the desired therapeutic or prophylactic 
activity, prior to use in humans. For example, in vitro assays to demonstrate the 
therapeutic or prophylactic utility of a compound or pharmaceutical composition 
include, the effect of a compound on a cell line or a patient tissue sample. The effect 

20 of the compound or composition on the cell line and/or tissue sample can be 
determined utilizing techniques known to those of skill in the art including, but not 
limited to, rosette formation assays and cell lysis assays. In accordance with the 
invention, in vitro assays which can be used to determine whether administration of a 
specific compound is indicated, include in vitro cell culture assays in which a patient 

25 tissue sample is grown in culture, and exposed to or otherwise administered a 
compound, and the effect of such compound upon the tissue sample is observed. 

Therapeutic/Prophylactic Administration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 
30 administration to a subject of an effective amount of a compound or pharmaceutical 
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composition of the invention, preferably a polypeptide or antibody of the invention. 
In a preferred aspect, the compound is substantially purified (e.g., substantially free 
from substances that limit its effect or produce undesired side-effects). The subject is 
preferably an animal, including but not limited to animals such as cows, pigs, horses, 
5 chickens, cats, dogs, etc., and is preferably a mammal, and most preferably human. 

Formulations and methods of administration that can be employed when the 
compound comprises a nucleic acid or an immunoglobulin are described above; 
additional appropriate formulations and routes of administration can be selected from 
among those described herein below. 

10 Various delivery systems are known and can be used to administer a 

compound of the invention, e.g., encapsulation in liposomes, microparticles, 
microcapsules, recombinant cells capable of expressing the compound, receptor- 
mediated endocytosis (see, e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)), 
construction of a nucleic acid as part of a retroviral or other vector, etc. Methods of 

15 introduction include but are not limited to intradermal, intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds or 
compositions may be administered by any convenient route, for example by infusion 
or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., 
oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together 

20 with other biologically active agents. Administration can be systemic or local. In 
addition, it may be desirable to introduce the pharmaceutical compounds or 
compositions of the invention into the central nervous system by any suitable route, 
including intraventricular and intrathecal injection; intraventricular injection may be 
facilitated by an intraventricular catheter, for example, attached to a reservoir, such 

25 as an Ommaya reservoir. Pulmonary administration can also be employed, e.g., by 
use of an inhaler or nebulizer, and formulation with an aerosolizing agent. 

In a specific embodiment, it may be desirable to administer the pharmaceutical 
compounds or compositions of the invention locally to the area in need of treatment; 
this may be achieved by, for example, and not by way of limitation, local infusion 

30 during surgery, topical application, e.g., in conjunction with a wound dressing after 
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surgery, by injection, by means of a catheter, by means of a suppository, or by means 
of an implant, said implant being of a porous, non-porous, or gelatinous material, 
including membranes, such as sialastic membranes, or fibers. Preferably, when 
administering a protein, including an antibody, of the invention, care must be taken 
5 to use materials to which the protein does not absorb. 

In another embodiment, the compound or composition can be delivered in a 
vesicle, in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et 
al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein 
and Fidler (eds.), Liss, New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 

10 317-327; see generally ibid.) 

In yet another embodiment, the compound or composition can be delivered in 
a controlled release system. In one embodiment, a pump may be used (see Langer, 
supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 
88:507 (1980); Saudek et al., N. Engl. J. Med. 321:574 (1989)). In another 

15 embodiment, polymeric materials can be used (see Medical Applications of 
Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); 
Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and 
Ball (eds.), Wiley, New York (1984); Ranger and Peppas, J., Macromol. Sci. Rev. 
Macromol. Chem. 23:61 (1983); see also Levy et al., Science 228:190 (1985); During 
20 et al., Ann. Neurol. 25:351 (1989); Howard et al., J.Neurosurg. 71:105 (1989)). In yet 
another embodiment, a controlled release system can be placed in proximity of the 
therapeutic target, i.e., the brain, thus requiring only a fraction of the systemic dose 
(see, e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 
115-138 (1984)). 

25 Other controlled release systems are discussed in the review by Langer 

(Science 249:1527-1533 (1990)). 

In a specific embodiment where the compound of the invention is a nucleic 
acid encoding a protein, the nucleic acid can be administered in vivo to promote 
expression of its encoded protein, by constructing it as part of an appropriate nucleic 

30 acid expression vector and administering it so that it becomes intracellular, e.g., by 
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use of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by 
use of microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating 
with lipids or cell-surface receptors or transfecting agents, or by administering it in 
linkage to a homeobox- like peptide which is known to enter the nucleus (see e.g., 
5 Joliot et al., Proc. Natl. Acad. Sci. USA 88:1864-1868 (1991)), etc. Alternatively, a 
nucleic acid can be introduced intracellularly and incorporated within host cell DNA 
for expression, by homologous recombination. 

The present invention also provides pharmaceutical compositions. Such 
compositions comprise a therapeutically effective amount of a compound, and a 

10 pharmaceutically acceptable carrier. In a specific embodiment, the term 
"pharmaceutical^ acceptable" means approved by a regulatory agency of the Federal 
or a state government or listed in the U.S. Pharmacopeia or other generally 
recognized pharmacopeia for use in animals, and more particularly in humans. The 
term "carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the 

15 therapeutic is administered. Such pharmaceutical carriers can be sterile liquids, such 
as water and oils, including those of petroleum, animal, vegetable or synthetic origin, 
such as peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a 
preferred carrier when the pharmaceutical composition is administered intravenously. 
Saline solutions and aqueous dextrose and glycerol solutions can also be employed as 

20 liquid carriers, particularly for injectable solutions. Suitable pharmaceutical 
excipients include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, 
silica gel, sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim 
milk, glycerol, propylene, glycol, water, ethanol and the like. The composition, if 
desired, can also contain minor amounts of wetting or emulsifying agents, or pH 

25 buffering agents. These compositions can take the form of solutions, suspensions, 
emulsion, tablets, pills, capsules, powders, sustained-release formulations and the 
like. The composition can be formulated as a suppository, with traditional binders 
and carriers such as triglycerides. Oral formulation can include standard carriers 
such as pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, 

30 sodium saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 
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pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by 
E.W. Martin. Such compositions will contain a therapeutically effective amount of 
the compound, preferably in purified form, together with a suitable amount of carrier 
so as to provide the form for proper administration to the patient. The formulation 
5 should suit the mode of administration. 

In a preferred embodiment, the composition is formulated in accordance with 
routine procedures as a pharmaceutical composition adapted for intravenous 
administration to human beings. Typically, compositions for intravenous 
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the 

10 composition may also include a solubilizing agent and a local anesthetic such as 
lignocaine to ease pain at the site of the injection. Generally, the ingredients are 
supplied either separately or mixed together in unit dosage form, for example, as a dry 
lyophilized powder or water free concentrate in a hermetically sealed container such 
as an ampoule or sachette indicating the quantity of active agent. Where the 

15 composition is to be administered by infusion, it can be dispensed with an infusion 
bottle containing sterile pharmaceutical grade water or saline. Where the composition 
is administered by injection, an ampoule of sterile water for injection or saline can be 
provided so that the ingredients may be mixed prior to administration. 

The compounds of the invention can be formulated as neutral or salt forms. 
20 Pharmaceutically acceptable salts include those formed with anions such as those 
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those 
formed with cations such as those derived from sodium, potassium, ammonium, 
calcium, ferric hydroxides, isopropylamine, triethylamine, 2-ethylamino ethanol, 
histidine, procaine, etc. 

25 The amount of the compound of the invention which will be effective in the 

treatment, inhibition and prevention of a disease or disorder associated with aberrant 
expression and/or activity of a polypeptide of the invention can be determined by 
standard clinical techniques. In addition, in vitro assays may optionally be employed 
to help identify optimal dosage ranges. The precise dose to be employed in the 

30 formulation will also depend on the route of administration, and the seriousness of 
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the disease or disorder, and should be decided according to the judgment of the 
practitioner and each patient's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animal model test systems. 

For antibodies, the dosage administered to a patient is typically 0.1 mg/kg to 
5 100 mg/kg of the patient's body weight. Preferably, the dosage administered to a 
patient is between 0.1 mg/kg and 20 mg/kg of the patient's body weight, more 
preferably 1 mg/kg to 10 mg/kg of the patient's body weight. Generally, human 
antibodies have a longer half-life within the human body than antibodies from other 
species due to the immune response to the foreign polypeptides. Thus, lower dosages 

10 of human antibodies and less frequent administration is often possible. Further, the 
dosage and frequency of administration of antibodies of the invention may be 
reduced by enhancing uptake and tissue penetration (e.g., into the brain) of the 
antibodies by modifications such as, for example, lipidation. 

The invention also provides a pharmaceutical pack or kit comprising one or 

15 more containers filled with one or more of the ingredients of the pharmaceutical 
compositions of the invention. Optionally associated with such container(s) can be a 
notice in the form prescribed by a governmental agency regulating the manufacture, 
use or sale of pharmaceuticals or biological products, which notice reflects approval 
by the agency of manufacture, use or sale for human administration. 

20 

Diagnosis and Imaging 

Labeled antibodies, and derivatives and analogs thereof, which specifically 
bind to a polypeptide of interest can be used for diagnostic purposes to detect, 
diagnose, or monitor diseases, disorders, and/or conditions associated with the 
25 aberrant expression and/or activity of a polypeptide of the invention. The invention 
provides for the detection of aberrant expression of a polypeptide of interest, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 
fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
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whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of aberrant expression. 

The invention provides a diagnostic assay for diagnosing a disorder, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 
5 fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of a particular disorder. With 
respect to cancer, the presence of a relatively high amount of transcript in biopsied 

10 tissue from an individual may indicate a predisposition for the development of the 
disease, or may provide a means for detecting the disease prior to the appearance of 
actual clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier 
thereby preventing the development or further progression of the cancer. 

15 Antibodies of the invention can be used to assay protein levels in a biological 

sample using classical immunohistological methods known to those of skill in the art 
(e.g., see Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell . 
Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for detecting 
protein gene expression include immunoassays, such as the enzyme linked 

20 immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody 
assay labels are known in the art and include enzyme labels, such as, glucose oxidase; 
radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), 
indium (112In), and technetium (99Tc); luminescent labels, such as luminol; and 
fluorescent labels, such as fluorescein and rhodamine, and biotin. 

25 One aspect of the invention is the detection and diagnosis of a disease or 

disorder associated with aberrant expression of a polypeptide of interest in an animal, 
preferably a mammal and most preferably a human. In one embodiment, diagnosis 
comprises: a) administering (for example, parenterally, subcutaneously, or 
intraperitoneal^) to a subject an effective amount of a labeled molecule which 

30 specifically binds to the polypeptide of interest; b) waiting for a time interval 
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following the administering for permitting the labeled molecule to preferentially 
concentrate at sites in the subject where the polypeptide is expressed (and for 
unbound labeled molecule to be cleared to background level); c) determining 
background level; and d) detecting the labeled molecule in the subject, such that 
5 detection of labeled molecule above the background level indicates that the subject 
has a particular disease or disorder associated with aberrant expression of the 
polypeptide of interest. Background level can be determined by various methods 
including, comparing the amount of labeled molecule detected to a standard value 
previously determined for a particular system. 

10 It will be understood in the art that the size of the subject and the imaging 

system used will determine the quantity of imaging moiety needed to produce 
diagnostic images. In the case of a radioisotope moiety, for a human subject, the 
quantity of radioactivity injected will normally range from about 5 to 20 millicuries of 
99mTc. The labeled antibody or antibody fragment will then preferentially 

15 accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of 
Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982). 

20 Depending on several variables, including the type of label used and the mode 

of administration, the time interval following the administration for permitting the 
labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 
6 to 12 hours. In another embodiment the time interval following administration is 5 

25 to 20 days or 5 to 10 days. 

In an embodiment, monitoring of the disease or disorder is carried out by 
repeating the method for diagnosing the disease or disease, for example, one month 
after initial diagnosis, six months after initial diagnosis, one year after initial 
diagnosis, etc. 
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Presence of the labeled molecule can be detected in the patient using methods 
known in the art for in vivo scanning. These methods depend upon the type of label 
used. Skilled artisans will be able to determine the appropriate method for detecting a 
particular label. Methods and devices that may be used in the diagnostic methods of 
5 the invention include, but are not limited to, computed tomography (CT), whole body 
scan such as position emission tomography (PET), magnetic resonance imaging 
(MRJ), and sonography. 

In a specific embodiment, the molecule is labeled with a radioisotope and is 
detected in the patient using a radiation responsive surgical instrument (Thurston et 

10 al., U.S. Patent No. 5,441,050). In another embodiment, the molecule is labeled with 
a fluorescent compound and is detected in the patient using a fluorescence responsive 
scanning instrument. In another embodiment, the molecule is labeled with a positron 
emitting metal and is detected in the patent using positron emission-tomography. In 
yet another embodiment, the molecule is labeled with a paramagnetic label and is 

15 detected in a patient using magnetic resonance imaging (MRI). 

Kits 

The present invention provides kits that can be used in the above methods. In 
one embodiment, a kit comprises an antibody of the invention, preferably a purified 

20 antibody, in one or more containers. In a specific embodiment, the kits of the present 
invention contain a substantially isolated polypeptide comprising an epitope which is 
specifically immunoreactive with an antibody included in the kit. Preferably, the kits 
of the present invention further comprise a control antibody which does not react with 
the polypeptide of interest. In another specific embodiment, the kits of the present 

25 invention contain a means for detecting the binding of an antibody to a polypeptide of 
interest (e.g., the antibody may be conjugated to a detectable substrate such as a 
fluorescent compound, an enzymatic substrate, a radioactive compound or a 
luminescent compound, or a second antibody which recognizes the first antibody may 
be conjugated to a detectable substrate). 
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In another specific embodiment of the present invention, the kit is a diagnostic 
kit for use in screening serum containing antibodies specific against proliferative 
and/or cancerous polynucleotides and polypeptides. Such a kit may include a control 
antibody that does not react with the polypeptide of interest. Such a kit may include a 
5 substantially isolated polypeptide antigen comprising an epitope which is specifically 
immunoreactive with at least one anti-polypeptide antigen antibody. Further, such a 
kit includes means for detecting the binding of said antibody to the antigen (e.g., the 
antibody may be conjugated to a fluorescent compound such as fluorescein or 
rhodamine which can be detected by flow cytometry). In specific embodiments, the 

10 kit may include a recombinantly produced or chemically synthesized polypeptide 
antigen. The polypeptide antigen of the kit may also be attached to a solid support. 

In a more specific embodiment the detecting means of the above-described kit 
includes a solid support to which said polypeptide antigen is attached. Such a kit may 
also include a non-attached reporter-labeled anti-human antibody. In this 

15 embodiment, binding of the antibody to the polypeptide antigen can be detected by 
binding of the said reporter-labeled antibody. 

In an additional embodiment, the invention includes a diagnostic kit for use in 
screening serum containing antigens of the polypeptide of the invention. The 
diagnostic kit includes a substantially isolated antibody specifically immunoreactive 

20 with polypeptide or polynucleotide antigens, and means for detecting the binding of 
the polynucleotide or polypeptide antigen to the antibody. In one embodiment, the 
antibody is attached to a solid support. In a specific embodiment, the antibody may be 
a monoclonal antibody. The detecting means of the kit may include a second, labeled 
monoclonal antibody. Alternatively, or in addition, the detecting means may include 

25 a labeled, competing antigen. 

In one diagnostic configuration, test serum is reacted with a solid phase 
reagent having a surface-bound antigen obtained by the methods of the present 
invention. After binding with specific antigen antibody to the reagent and removing 
unbound serum components by washing, the reagent is reacted with reporter-labeled 

30 anti-human antibody to bind reporter to the reagent in proportion to the amount of 
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bound anti-antigen antibody on the solid support. The reagent is again washed to 
remove unbound labeled antibody, and the amount of reporter associated with the 
reagent is determined. Typically, the reporter is an enzyme which is detected by 
incubating the solid phase in the presence of a suitable fluorometric, luminescent or 
5 colorimetric substrate (Sigma, St. Louis, MO). 

The solid surface reagent in the above assay is prepared by known techniques 
for attaching protein material to solid support material, such as polymeric beads, dip 
sticks, 96-well plate or filter material. These attachment methods generally include 
non-specific adsorption of the protein to the support or covalent attachment of the 
10 protein, typically through a free amine group, to a chemically reactive group on the 
solid support, such as an activated carboxyl, hydroxyl, or aldehyde group. 
Alternatively, streptavidin coated plates can be used in conjunction with biotinylated 
antigen(s). 

Thus, the invention provides an assay system or kit for carrying out this 
15 diagnostic method. The kit generally includes a support with surface- bound 
recombinant antigens, and a reporter-labeled anti-human antibody for detecting 
surface-bound anti-antigen antibody. 

Uses of the Polynucleotides 

20 Each of the polynucleotides identified herein can be used in numerous ways as 

reagents. The following description should be considered exemplary and utilizes 
known techniques. 

The lung cancer antigen polynucleotides of the present invention are useful for 
chromosome identification. There exists an ongoing need to identify new 
25 chromosome markers, since few chromosome marking reagents, based on actual 
sequence data (repeat polymorphisms), are presently available. Each sequence is 
specifically targeted to and can hybridize with a particular location on an individual 
human chromosome, thus each polynucleotide of the present invention can routinely 
be used as a chromosome marker using techniques known in the art. 
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Briefly, sequences can be mapped to chromosomes by preparing PCR primers 
(preferably at least 15 bp (e.g., 15-25 bp) from the sequences shown in SEQ ID 
NO:X, or the complement thereto. Primers can optionally be selected using computer 
analysis so that primers do not span more than one predicted exon in the genomic 
5 DNA. These primers are then used for PCR screening of somatic cell hybrids 
containing individual human chromosomes. Only those hybrids containing the 
human gene corresponding to SEQ ID NO:X will yield an amplified fragment. 

Similarly, somatic hybrids provide a rapid method of PCR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned 
10 per day using a single thermal cycler. Moreover, sublocalization of the 
polynucleotides can be achieved with panels of specific chromosome fragments. 
Other gene mapping strategies that can be used include in situ hybridization, 
prescreening with labeled flow-sorted chromosomes, preselection by hybridization to 
construct chromosome specific-cDNA libraries, and computer mapping techniques 
15 (See, e.g., Shuler, Trends Biotechnol 16:456-459 (1998) which is hereby incorporated 
by reference in its entirety). 

Precise chromosomal location of the polynucleotides can also be achieved 
using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. 
This technique uses polynucleotides as short as 500 or 600 bases; however, 
20 polynucleotides 2,000-4,000 bp are preferred. For a review of this technique, see 
Verma et al., "Human Chromosomes: a Manual of Basic Techniques," Pergamon 
Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to 
mark a single chromosome or a single site on that chromosome) or in panels (for 
25 marking multiple sites and/or multiple chromosomes). 

Thus, the present invention also provides a method for chromosomal 
localization which involves (a) preparing PCR primers from the polynucleotide 
sequences in Table 3 and SEQ ID NO:X and (b) screening somatic cell hybrids 
containing individual chromosomes. 
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The polynucleotides of the present invention would likewise be useful for 
radiation hybrid mapping, HAPPY mapping, and long range restriction mapping. For 
a review of these techniques and others known in the art, see, e.g. Dear, "Genome 
Mapping: A Practical Approach," 1RL Press at Oxford University Press, London 
5 (1997); Aydin, J. Mol. Med. 77:691-694 (1999); Hacia et al., Mol. Psychiatry 3:483- 
492 (1998); Herrick et al., Chromosome Res. 7:409-423 (1999); Hamilton et al. ? 
Methods Cell Biol. 62:265-280 (2000); and/or Ott, J. Hered. 90:68-70 (1999) each of 
which is hereby incorporated by reference in its entirety. 

Once a polynucleotide has been mapped to a precise chromosomal location, 

10 the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal location and presentation 
of a particular disease. (Disease mapping data are found, for example, in V. 
McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Library).) Assuming 1 megabase mapping resolution and 

15 one gene per 20 kb, a cDNA precisely localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinheritance is established, differences in a polynucleotide of the 
invention and the corresponding gene between affected and unaffected individuals 
can be examined. First, visible structural alterations in the chromosomes, such as 

20 deletions or translocations, are examined in chromosome spreads or by PCR. If no 
structural alterations exist, the presence of point mutations are ascertained. Mutations 
observed in some or all affected individuals, but not in normal individuals, indicates 
that the mutation may cause the disease. However, complete sequencing of the 
polypeptide and the corresponding gene from several normal individuals is required 

25 to distinguish the mutation from a polymorphism. If a new polymorphism is 
identified, this polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
individuals as compared to unaffected individuals can be assessed using the 
polynucleotides of the invention. Any of these alterations (altered expression, 



WO 00/55180 



PCT/US00/05918 



233 

chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. 

Thus, the invention provides a method of detecting increased or decreased 
expression levels of the lung cancer polynucleotides in affected individuals as 
5 compared to unaffected individuals using polynucleotides of the present invention and 
techniques known in the art, including but not limited to the method described in 
Example 11. Any of these alterations (altered expression, chromosomal 
rearrangement, or mutation) can be used as a diagnostic or prognostic marker. 

Thus, the invention also provides a diagnostic method useful during diagnosis 

10 of a lung related disorder, including lung cancer, involving measuring the expression 
level of lung cancer polynucleotides in lung tissue or other cells or body fluid from an 
individual and comparing the measured gene expression level with a standard lung 
cancer polynucleotide expression level, whereby an increase or decrease in the gene 
expression level compared to the standard is indicative of a lung related disorder. 

15 In still another embodiment, the invention includes a kit for analyzing samples 

for the presence of proliferative and/or cancerous polynucleotides derived from a test 
subject. In a general embodiment, the kit includes at least one polynucleotide probe 
containing a nucleotide sequence that will specifically hybridize with a 
polynucleotide of the invention and a suitable container. In a specific embodiment, 

20 the kit includes two polynucleotide probes defining an internal region of the 
polynucleotide of the invention, where each probe has one strand containing a 
3 1 'mer-end internal to the region. In a further embodiment, the probes may be useful 
as primers for polymerase chain reaction amplification. 

Where a diagnosis of a lung related disorder, including, for example, diagnosis 

25 of a tumor, has already been made according to conventional methods, the present 
invention is useful as a prognostic indicator, whereby patients exhibiting enhanced or 
depressed lung cancer polynucleotide expression will experience a worse clinical 
outcome relative to patients expressing the gene at a level nearer the standard level. 

By "measuring the expression level of lung cancer polynucleotides" is 

30 intended qualitatively or quantitatively measuring or estimating the level of the lung 
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cancer polypeptide or the level of the mRNA encoding the lung cancer polypeptide in 
a first biological sample either directly (e.g., by determining or estimating absolute 
protein level or mRNA level) or relatively (e.g., by comparing to the lung cancer 
polypeptide level or mRNA level in a second biological sample). Preferably, the lung 
5 cancer polypeptide level or mRNA level in the first biological sample is measured or 
estimated and compared to a standard lung cancer polypeptide level or mRNA level, 
the standard being taken from a second biological sample obtained from an individual 
not having the lung related disorder or being determined by averaging levels from a 
population of individuals not having a lung related disorder. As will be appreciated in 

10 the art, once a standard lung cancer polypeptide level or mRNA level is known, it can 
be used repeatedly as a standard for comparison. 

By "biological sample" is intended any biological sample obtained from an 
individual, body fluid, cell line, tissue culture, or other source which contains lung 
cancer polypeptide or the corresponding mRNA. As indicated, biological samples 

15 include body fluids (such as sputum, lymph, sera, plasma, urine, synovial fluid and 
spinal fluid) which contain the lung cancer polypeptide, lung tissue, and other tissue 
sources found to express the lung cancer polypeptide. Methods for obtaining tissue 
biopsies and body fluids from mammals are well known in the art. Where the 
biological sample is to include mRNA, a tissue biopsy is the preferred source. 

20 The method(s) provided above may preferrably be applied in a diagnostic 

method and/or kits in which polynucleotides and/or polypeptides of the invention are 
attached to a solid support. In one exemplary method, the support may be a "gene 
chip" or a "biological chip" as described in US Patents 5,837,832, 5,874,219, and 
5,856,174. Further, such a gene chip with lung cancer polynucleotides attached may 

25 be used to identify polymorphisms between the lung cancer polynucleotide 
sequences, with polynucleotides isolated from a test subject. The knowledge of such 
polymorphisms (i.e. their location, as well as, their existence) would be beneficial in 
identifying disease loci for many disorders, such as for example, in neural disorders, 
immune system disorders, muscular disorders, reproductive disorders, gastrointestinal 

30 disorders, pulmonary disorders, cardiovascular disorders, renal disorders, proliferative 
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disorders, and/or cancerous diseases and conditions, though most preferably in lung 
related proliferative, and/or cancerous diseases and conditions. Such a method is 
described in US Patents 5,858,659 and 5,856,104. The US Patents referenced supra 
are hereby incorporated by reference in their entirety herein. 
5 The present invention encompasses lung cancer polynucleotides that are 

chemically synthesized, or reproduced as peptide nucleic acids (PNA), or according 
to other methods known in the art. The use of PNAs would serve as the preferred 
form if the polynucleotides of the invention are incorporated onto a solid support, or 
gene chip. For the purposes of the present invention, a peptide nucleic acid (PNA) is a 

10 polyamide type of DNA analog and the monomeric units for adenine, guanine, 
thymine and cytosine are available commercially (Perceptive Biosystems). Certain 
components of DNA, such as phosphorus, phosphorus oxides, or deoxyribose 
derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, M. Egholm, R. H. 
Berg and O. Buchardt, Science 254, 1497 (1991); and M. Egholm, O. Buchardt, 

15 L.Christensen, C. Behrens, S. M. Freier, D. A. Driver, R. H. Berg, S. K. Kim, B. 
Norden, and P. E. Nielsen, Nature 365, 666 (1993), PNAs bind specifically and 
tightly to complementary DNA strands and are not degraded by nucleases. In fact, 
PNA binds more strongly to DNA than DNA itself does. This is probably because 
there is no electrostatic repulsion between the two strands, and also the polyamide 

20 backbone is more flexible. Because of this, PNA/DNA duplexes bind under a wider 
range of stringency conditions than DNA/DNA duplexes, making it easier to perform 
multiplex hybridization. Smaller probes can be used than with DNA due to the strong 
binding. In addition, it is more likely that single base mismatches can be determined 
with PNA/DNA hybridization because a single mismatch in a PNA/DNA 15-mer 

25 lowers the melting point (T.sub.m) by 8°-20° C, vs. 4°-16° C for the DNA/DNA 15- 
mer duplex. Also, the absence of charge groups in PNA means that hybridization can 
be done at low ionic strengths and reduce possible interference by salt during the 
analysis. 

The present invention have uses which include, but are not limited to, 
30 detecting cancer in mammals. In particular the invention is useful during diagnosis of 
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pathological cell proliferative neoplasias which include, but are not limited to: acute 
myelogenous leukemias including acute monocytic leukemia, acute myeloblasts 
leukemia, acute promyelocytic leukemia, acute myelomonocytic leukemia, acute 
erythroleukemia, acute megakaryocytic leukemia, and acute undifferentiated 
5 leukemia, etc.; and chronic myelogenous leukemias including chronic 
myelomonocytic leukemia, chronic granulocytic leukemia, etc. Preferred mammals 
include monkeys, apes, cats, dogs, cows, pigs, horses, rabbits and humans. 
Particularly preferred are humans. 

Pathological cell proliferative disorders are often associated with inappropriate 

10 activation of proto-oncogenes. (Gelmann, E. P. et al., "The Etiology of Acute 
Leukemia: Molecular Genetics and Viral Oncology," in Neoplastic Diseases of the 
Blood, Vol 1., Wiernik, P. H. et al. eds., 161-182 (1985)). Neoplasias are now 
believed to result from the qualitative alteration of a normal cellular gene product, or 
from the quantitative modification of gene expression by insertion into the 

15 chromosome of a viral sequence, by chromosomal translocation of a gene to a more 
actively transcribed region, or by some other mechanism. (Gelmann et aL, supra) It 
is likely that mutated or altered expression of specific genes is involved in the 
pathogenesis of some leukemias, among other tissues and cell types. (Gelmann et al., 
supra) Indeed, the human counterparts of the oncogenes involved in some animal 

20 neoplasias have been amplified or translocated in some cases of human leukemia and 
carcinoma. (Gelmann et aL, supra) 

For example, c-myc expression is highly amplified in the non-lymphocytic 
leukemia cell line HL-60. When HL-60 cells are chemically induced to stop 
proliferation, the level of c-myc is found to be downregulated. (International 

25 Publication Number WO 91/15580). However, it has been shown that exposure of 
HL-60 cells to a DNA construct that is complementary to the 5' end of c-myc or c- 
myb blocks translation of the corresponding mRNAs which downregulates expression 
of the c-myc or c-myb proteins and causes arrest of cell proliferation and 
differentiation of the treated cells. (International Publication Number WO 91/15580; 

30 Wickstrom et al., Proc. Natl. Acad. Sci. 85:1028 (1988); Anfossi et al., Proc. Natl. 
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Acad. Sci. 86:3379 (1989)). However, the skilled artisan would appreciate the 
present invention's usefulness is not limited to treatment of proliferative disorders of 
hematopoietic cells and tissues, in light of the numerous cells and cell types of 
varying origins which are known to exhibit proliferative phenotypes. 
5 In addition to the foregoing, a lung cancer antigen polynucleotide can be used 

to control gene expression through triple helix formation or through antisense DNA or 
RNA. Antisense techniques are discussed, for example, in Okano, J. Neurochem. 56: 
560 (1991); "Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, 
CRC Press, Boca Raton, FL (1988). Triple helix formation is discussed in, for 

10 instance Lee et al., Nucleic Acids Research 6: 3073 (1979); Cooney et al., Science 
241: 456 (1988); and Dervan et al., Science 251: 1360 (1991). Both methods rely on 
binding of the polynucleotide to a complementary DNA or RNA. For these 
techniques, preferred polynucleotides are usually oligonucleotides 20 to 40 bases in 
length and complementary to either the region of the gene involved in transcription 

15 (triple helix - see Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 
241:456 (1988); and Dervan et al., Science 251:1360 (1991) ) or to the mRNA itself 
(antisense - Okano, J. Neurochem. 56:560 (1991); Oligodeoxy-nucleotides as 
Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988).) Triple 
helix formation optimally results in a shut-off of RNA transcription from DNA, while 

20 antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. The oligonucleotide described above can also be delivered to cells such 
that the antisense RNA or DNA may be expressed in vivo to inhibit production of 
polypeptide of the present invention antigens. Both techniques are effective in model 
systems, and the information disclosed herein can be used to design antisense or triple 

25 helix polynucleotides in an effort to treat disease, and in particular, for the treatment 
of proliferative diseases and/or conditions. 

Polynucleotides of the present invention are also useful in gene therapy. One 
goal of gene therapy is to insert a normal gene into an organism having a defective 
gene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 

30 present invention offer a means of targeting such genetic defects in a highly accurate 
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manner. Another goal is to insert a new gene that was not present in the host genome, 
thereby producing a new trait in the host cell. 

The polynucleotides are also useful for identifying individuals from minute 
biological samples. The United States military, for example, is considering the use of 
5 restriction fragment length polymorphism (RFLP) for identification of its personnel. 
In this technique, an individual's genomic DNA is digested with one or more 
restriction enzymes, and probed on a Southern blot to yield unique bands for 
identifying personnel. This method does not suffer from the current limitations of 
"Dog Tags" which can be lost, switched, or stolen, making positive identification 
10 difficult. The polynucleotides of the present invention can be used as additional DNA 
markers for RFLP. 

The polynucleotides of the present invention can also be used as an alternative 
to RFLP, by determining the actual base-by-base DNA sequence of selected portions 
of an individual's genome. These sequences can be used to prepare PCR primers for 

15 amplifying and isolating such selected DNA, which can then be sequenced. Using 
this technique, individuals can be identified because each individual will have a 
unique set of DNA sequences. Once an unique ID database is established for an 
individual, positive identification of that individual, living or dead, can be made from 
extremely small tissue samples. 

20 Forensic biology also benefits from using DNA-based identification 

techniques as disclosed herein. DNA sequences taken from very small biological 
samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 
synovial fluid, amniotic fluid, breast milk, lymph, pulmonary sputum or surfactant, 
urine, fecal matter, etc., can be amplified using PCR. In one prior art technique, gene 

25 sequences amplified from polymorphic loci, such as DQa class II HLA gene, are used 
in forensic biology to identify individuals. (Erlich, H., PCR Technology, Freeman 
and Co. (1992).) Once these specific polymorphic loci are amplified, they are 
digested with one or more restriction enzymes, yielding an identifying set of bands on 
a Southern blot probed with DNA corresponding to the DQa class II HLA gene. 
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Similarly, polynucleotides of the present invention can be used as polymorphic 
markers for forensic purposes. 

There is also a need for reagents capable of identifying the source of a 
particular tissue. Such need arises, for example, in forensics when presented with 
5 tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to lung or lung cancer polynucleotides prepared from the 
sequences of the present invention. Panels of such reagents can identify tissue by 
species and/or by organ type. In a similar fashion, these reagents can be used to 
screen tissue cultures for contamination. 

10 The polynucleotides of the present invention are also useful as hybridization 

probes for differential identification of the tissue(s) or cell type(s) present in a 
biological sample. Similarly, polypeptides and antibodies directed to polypeptides of 
the present invention are useful to provide immunological probes for differential 
identification of the tissue(s) (e.g., immunohistochemistry assays) or cell type(s) (e.g., 

15 immunocytochemistry assays). In addition, for a number of disorders of the above 
tissues or cells, significantly higher or lower levels of gene expression of the 
polynucleotides/polypeptides of the present invention may be detected in certain 
tissues (e.g., tissues expressing polypeptides and/or polynucleotides of the present 
invention, lung and lung cancer tissues and/or cancerous and/or wounded tissues) or 

20 bodily fluids (e.g., sputum, serum, plasma, urine, synovial fluid or spinal fluid) taken 
from an individual having such a disorder, relative to a "standard" gene expression 
level, i.e., the expression level in healthy tissue from an individual not having the 
disorder. 

Thus, the invention provides a diagnostic method of a disorder, which 
25 involves: (a) assaying gene expression level in cells or body fluid of an individual; (b) 
comparing the gene expression level with a standard gene expression level, whereby 
an increase or decrease in the assayed gene expression level compared to the standard 
expression level is indicative of a disorder. 

In the very least, the polynucleotides of the present invention can be used as 
30 molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
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specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
in the process of discovering novel polynucleotides, for selecting and making 
oligomers for attachment to a "gene chip" or other support, to raise anti-DNA 
antibodies using DNA immunization techniques, and as an antigen to elicit an 
5 immune response. 

Uses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The 
following description should be considered exemplary and utilizes known techniques. 

10 Polypeptides and antibodies directed to polypeptides of the present invention 

are useful to provide immunological probes for differential identification of the 
tissue(s) (e.g., immunohistochemistry assays such as, for example, ABC 
immunoperoxidase (Hsu et al., J. Histochem. Cytochem. 29:577-580 (1981)) or cell 
type(s) (e.g., immunocytochemistry assays). 

15 Antibodies can be used to assay levels of polypeptides encoded by 

polynucleotides of the invention in a biological sample using classical 
immunohistological methods known to those of skill in the art (e.g., see Jalkanen, et 
al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell. Biol. 105:3087-3096 
(1987)). Other antibody-based methods useful for detecting protein gene expression 

20 include immunoassays, such as the enzyme linked immunosorbent assay (ELISA) 
and the radioimmunoassay (RIA). Suitable antibody assay labels are known in the art 
and include enzyme labels, such as, glucose oxidase; radioisotopes, such as iodine 
( ,3, I, 125 I, 123 I, 121 I), carbon ( 14 C), sulfur ( 35 S), tritium ( 3 H), indium ( 115m In, 113m In, 
112 In, m In), and technetium ( 99 Tc, 99m Tc), thallium ( 201 Ti), gallium ( 68 Ga, 67 Ga), 

25 palladium ( 103 Pd), molybdenum ( 99 Mo), xenon ( l33 Xe), fluorine ( 18 F), 153 Sm, 177 Lu, 
,59 Gd, 149 Pm, 140 La, ,75 Yb, 166 Ho, 90 Y, 47 Sc, 186 Re, ,88 Re, 142 Pr, 105 Rh, 97 Ru; 
luminescent labels, such as luminol; and fluorescent labels, such as fluorescein and 
rhodamine, and biotin. 

In addition to assaying levels of polypeptide of the present invention in a 

30 biological sample, proteins can also be detected in vivo by imaging. Antibody labels 
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or markers for in vivo imaging of protein include those detectable by X-radiography, 
NMR or ESR. For X-radiography, suitable labels include radioisotopes such as 
barium or cesium, which emit detectable radiation but are not overtly harmful to the 
subject. Suitable markers for NMR and ESR include those with a detectable 
5 characteristic spin, such as deuterium, which may be incorporated into the antibody 
by labeling of nutrients for the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with 
an appropriate detectable imaging moiety, such as a radioisotope (for example, 13 ! I, 
1I2 In, 99m Tc, ( 131 I, 125 I, l23 I, 121 I), carbon ( 14 C), sulfur ( 35 S), tritium ( 3 H), indium 

10 ( ,15m In, 113m In, 1I2 In, U1 ln), and technetium ( 99 Tc, 99m Tc), thallium ( 20l Ti), gallium 
( 68 Ga, 67 Ga), palladium ( 103 Pd), molybdenum ( 99 Mo), xenon ( i33 Xe), fluorine ( l8 F, 
153 Sm, 177 Lu, ,59 Gd, 149 Pm, 140 La, 175 Yb, 166 Ho, 90 Y, 47 Sc, 186 Re, 188 Re, 142 Pr, l05 Rh, 
97 Ru), a radio-opaque substance, or a material detectable by nuclear magnetic 
resonance, is introduced (for example, parenterally, subcutaneously or 

15 intraperitoneal^) into the mammal to be examined for immune system disorder. It 
will be understood in the art that the size of the subject and the imaging system used 
will determine the quantity of imaging moiety needed to produce diagnostic images. 
In the case of a radioisotope moiety, for a human subject, the quantity of radioactivity 
injected will normally range from about 5 to 20 millicuries of 99m Tc. The labeled 

20 antibody or antibody fragment will then preferentially accumulate at the location of 
cells which express the polypeptide encoded by a polynucleotide of the invention. In 
vivo tumor imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of 
Radiolabeled Antibodies and Their Fragments" (Chapter 13 in Tumor Imaging: The 
Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., Masson 

25 Publishing Inc. (1982)). 

In one embodiment, the invention provides a method for the specific delivery 
of compositions of the invention to cells by administering polypeptides of the 
invention (e.g., polypeptides encoded by polynucleotides of the invention and/or 
antibodies) that are associated with heterologous polypeptides or nucleic acids. In 

30 one example, the invention provides a method for delivering a therapeutic protein into 
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the targeted cell. In another example, the invention provides a method for delivering 
a single stranded nucleic acid (e.g., antisense or ribozymes) or double stranded 
nucleic acid (e.g., DNA that can integrate into the cell's genome or replicate 
episomally and that can be transcribed) into the targeted cell. 
5 In another embodiment, the invention provides a method for the specific 

destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides 
of the invention in association with toxins or cytotoxic prodrugs. 

By "toxin" is meant one or more compounds that bind and activate 
endogenous cytotoxic effector systems, radioisotopes, holotoxins, modified toxins, 

10 catalytic subunits of toxins, or any molecules or enzymes not normally present in or 
on the surface of a cell that under defined conditions cause the cell's death. Toxins 
that may be used according to the methods of the invention include, but are not 
limited to, radioisotopes known in the art, compounds such as, for example, 
antibodies (or complement fixing containing portions thereof) that bind an inherent or 

15 induced endogenous cytotoxic effector system, thymidine kinase, endonuclease, 
RNAse, alpha toxin, ricin, abrin, Pseudomonas exotoxin A, diphtheria toxin, saporin, 
momordin, gelonin, pokeweed antiviral protein, alpha-sarcin and cholera toxin. 
"Toxin" also includes a cytostatic or cytocidal agent, a therapeutic agent or a 
radioactive metal ion, e.g., alpha-emitters such as, for example, 2I3 Bi, or other 

20 radioisotopes such as, for example, 103 Pd, 133 Xe, 13I I, 68 Ge, 57 Co, 65 Zn, 85 Sr, 32 P, 35 S, 
90 Y, I53 Sm, 153 Gd, 169 Yb, 51 Cr, 54 Mn, 75 Se, 113 Sn, 90 Yttrium, 117 Tin, 186 Rhenium, 
I66 Holmium, and 188 Rhenium; luminescent labels, such as luminol; and fluorescent 
labels, such as fluorescein and rhodamine, and biotin. 

Techniques known in the art may be applied to label polypeptides of the 

25 invention (including antibodies). Such techniques include, but are not limited to, the 
use of bifunctional conjugating agents (see e.g., U.S. Patent Nos. 5,756,065; 
5,714,631; 5,696,239; 5,652,361; 5,505,931; 5,489,425; 5,435,990; 5,428,139; 
5,342,604; 5,274,119; 4,994,560; and 5,808,003; the contents of each of which are 
hereby incorporated by reference in its entirety). 
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Thus, the invention provides a diagnostic method of a disorder, which 
involves (a) assaying the expression level of a lung cancer polypeptide of the present 
invention in cells or body fluid of an individual, or more preferrably, assaying the 
expression level of a lung cancer polypeptide of the present invention in lung cells or 
5 sputum of an individual; and (b) comparing the assayed polypeptide expression level 
with a standard polypeptide expression level, whereby an increase or decrease in the 
assayed polypeptide expression level compared to the standard expression level is 
indicative of a disorder. With respect to cancer, the presence of a relatively high 
amount of transcript in biopsied tissue from an individual may indicate a 

10 predisposition for the development of the disease, or may provide a means for 
detecting the disease prior to the appearance of actual clinical symptoms. A more 
definitive diagnosis of this type may allow health professionals to employ 
preventative measures or aggressive treatment earlier thereby preventing the 
development or further progression of the cancer. 

15 Moreover, lung cancer antigen polypeptides of the present invention can be 

used to treat or prevent diseases or conditions such as, for example, neural disorders, 
immune system disorders, muscular disorders, reproductive disorders, gastrointestinal 
disorders, pulmonary disorders, cardiovascular disorders, renal disorders, proliferative 
disorders, and/or cancerous diseases and conditions, preferably proliferative disorders 

20 of the lung, and/or cancerous disease and conditions. For example, patients can be 
administered a polypeptide of the present invention in an effort to replace absent or 
decreased levels of the polypeptide (e.g., insulin), to supplement absent or decreased 
levels of a different polypeptide (e.g., hemoglobin S for hemoglobin B, SOD, 
catalase, DNA repair proteins), to inhibit the activity of a polypeptide (e.g., an 

25 oncogene or tumor supressor), to activate the activity of a polypeptide (e.g., by 
binding to a receptor), to reduce the activity of a membrane bound receptor by 
competing with it for free ligand (e.g., soluble TNF receptors used in reducing 
inflammation), or to bring about a desired response (e.g., blood vessel growth 
inhibition, enhancement of the immune response to proliferative cells or tissues). 
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Similarly, antibodies directed to a polypeptide of the present invention can 
also be used to treat disease (as described supra, and elsewhere herein). For example, 
administration of an antibody directed to a polypeptide of the present invention can 
bind, and/or neutralize the polypeptide, and/or reduce overproduction of the 
5 polypeptide. Similarly, administration of an antibody can activate the polypeptide, 
such as by binding to a polypeptide bound to a membrane (receptor). 

At the very least, the polypeptides of the present invention can be used as 
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
columns using methods well known to those of skill in the art. Polypeptides can also 
10 be used to raise antibodies, which in turn are used to measure protein expression from 
a recombinant ceil, as a way of assessing transformation of the host cell. Moreover, 
the polypeptides of the present invention can be used to test the following biological 
activities. 

15 Gene Therapy Methods 

Another aspect of the present invention is to gene therapy methods for treating 
or preventing disorders, diseases and conditions. The gene therapy methods relate to 
the introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) sequences 
into an animal to achieve expression of the polypeptide of the present invention. This 

20 method requires a polynucleotide which codes for a polypeptide of the present 
invention operatively linked to a promoter and any other genetic elements necessary 
for the expression of the polypeptide by the target tissue. Such gene therapy and 
delivery techniques are known in the art, see, for example, WO90/11092, which is 
herein incorporated by reference. 

25 Thus, for example, cells from a patient may be engineered with a 

polynucleotide (DNA or RNA) comprising a promoter operably linked to a 
polynucleotide of the present invention ex vivo, with the engineered cells then being 
provided to a patient to be treated with the polypeptide of the present invention. Such 
methods are well-known in the art. For example, see Belldegrun, A., et al., J. Natl. 

30 Cancer Inst. 85: 207-216 (1993); Ferrantini, M. et al., Cancer Research 53: 1107-1112 
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(1993); Ferrantini, M. et al., J. Immunology 153: 4604-4615 (1994); Kaido, T., et al., 
Int. J. Cancer 60: 221-229 (1995); Ogura, H., et al., Cancer Research 50: 5102-5106 
(1990); Santodonato, L., et al., Human Gene Therapy 7:1-10 (1996); Santodonato, L., 
et al., Gene Therapy 4:1246-1255 (1997); and Zhang, J.-F. et al. 5 Cancer Gene 
5 Therapy 3: 31-38 (1996)), which are herein incorporated by reference. In one 
embodiment, the cells which are engineered are arterial cells. The arterial cells may 
be reintroduced into the patient through direct injection to the artery, the tissues 
surrounding the artery, or through catheter injection. 

As discussed in more detail below, the polynucleotide constructs can be 

10 delivered by any method that delivers injectable materials to the cells of an animal, 
such as, injection into the interstitial space of tissues (heart, muscle, skin, lung, liver, 
and the like). The polynucleotide constructs may be delivered in a pharmaceutically 
acceptable liquid or aqueous carrier. 

In one embodiment, the polynucleotide of the present invention is delivered as 

15 a naked polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to 
sequences that are free from any delivery vehicle that acts to assist, promote or 
facilitate entry into the cell, including viral sequences, viral particles, liposome 
formulations, lipofectin or precipitating agents and the like. However, the 
polynucleotide of the present invention can also be delivered in liposome 

20 formulations and lipofectin formulations and the like can be prepared by methods 
well known to those skilled in the art. Such methods are described, for example, in 
U.S. Patent Nos. 5,593,972, 5,589,466, and 5,580,859, which are herein incorporated 
by reference. 

The polynucleotide vector constructs used in the gene therapy method are 
25 preferably constructs that will not integrate into the host genome nor will they contain 
sequences that allow for replication. Appropriate vectors include pWLNEO, 
pSV2CAT, pOG44, pXTl and pSG available from Stratagene; pSVK3, pBPV, pMSG 
and pSVL available from Pharmacia; and pEFl/V5, pcDNA3.1, and pRc/CMV2 
available from Invitrogen. Other suitable vectors will be readily apparent to the 
30 skilled artisan. 
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Any strong promoter known to those skilled in the art can be used for driving 
the expression of the polynucleotide sequence. Suitable promoters include adenoviral 
promoters, such as the adenoviral major late promoter; or heterologous promoters, 
such as the cytomegalovirus (CMV) promoter; the respiratory syncytial virus (RSV) 
5 promoter; inducible promoters, such as the MMT promoter, the metallothionein 
promoter; heat shock promoters; the albumin promoter; the ApoAI promoter; human 
globin promoters; viral thymidine kinase promoters, such as the Herpes Simplex 
thymidine kinase promoter; retroviral LTRs; the b-actin promoter; and human growth 
hormone promoters. The promoter also may be the native promoter for the 
10 polynucleotide of the present invention. 

Unlike other gene therapy techniques, one major advantage of introducing 
naked nucleic acid sequences into target cells is the transitory nature of the 
polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA 
sequences can be introduced into cells to provide production of the desired 
15 polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of tissues 
within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone 
marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, 
stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and 
20 connective tissue. Interstitial space of the tissues comprises the intercellular, fluid, 
mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers in 
the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same matrix 
within connective tissue ensheathing muscle cells or in the lacunae of bone. It is 
similarly the space occupied by the plasma of the circulation and the lymph fluid of the 
25 lymphatic channels. Delivery to the interstitial space of muscle tissue is preferred for 
the reasons discussed below. They may be conveniently delivered by injection into the 
tissues comprising these cells. They are preferably delivered to and expressed in 
persistent, non-dividing cells which are differentiated, although delivery and 
expression may be achieved in non-differentiated or less completely differentiated 
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cells, such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells 
are particularly competent in their ability to take up and express polynucleotides. 

For the naked nucleic acid sequence injection, an effective dosage amount of 
DNA or RNA will be in the range of from about 0.05 mg/kg body weight to about 50 
5 mg/kg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by those of ordinary skill in the art and may depend on the 

10 condition being treated and the route of administration. 

The preferred route of administration is by the parenteral route of injection 
into the interstitial space of tissues. However, other parenteral routes may also be 
used, such as, inhalation of an aerosol formulation particularly for delivery to lungs or 
bronchial tissues, throat or mucous membranes of the nose. In addition, naked DNA 

15 constructs can be delivered to arteries during angioplasty by the catheter used in the 
procedure. 

The naked polynucleotides are delivered by any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, and so-called "gene guns". These 
20 delivery methods are known in the art. 

The constructs may also be delivered with delivery vehicles such as viral 
sequences, viral particles, liposome formulations, lipofectin, precipitating agents, etc. 
Such methods of delivery are known in the art. 

In certain embodiments, the polynucleotide constructs are complexed in a 
25 liposome preparation. Liposomal preparations for use in the instant invention include 
cationic (positively charged), anionic (negatively charged) and neutral preparations. 
However, cationic liposomes are particularly preferred because a tight charge 
complex can be formed between the cationic liposome and the polyanionic nucleic 
acid. Cationic liposomes have been shown to mediate intracellular delivery of plasmid 
30 DNA (Feigner et al., Proc. Natl. Acad. Sci. USA (1987) 84:7413-7416, which is 
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herein incorporated by reference); mRNA (Malone et al., Proc. Natl. Acad. Sci. USA 
(1989) 86:6077-6081, which is herein incorporated by reference); and purified 
transcription factors (Debs et al., J. Biol. Chem. (1990) 265:10189-10192, which is 
herein incorporated by reference), in functional form. 
5 Cationic liposomes are readily available. For example, 

N[l-2,3-dioleyloxy)propyl]-N,N,N-triethylammonium (DOTMA) liposomes are 
particularly useful and are available under the trademark Lipofectin, from GIBCO 
BRL, Grand Island, N.Y. (See, also, Feigner et al., Proc. Natl Acad. Sci. USA (1987) 
84:7413-7416, which is herein incorporated by reference). Other commercially 
10 available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 

Other cationic liposomes can be prepared from readily available materials 
using techniques well known in the art. See, e.g. PCT Publication No. WO 90/1 1092 
(which is herein incorporated by reference) for a description of the synthesis of 

15 DOTAP (l,2-bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation 
of DOTMA liposomes is explained in the literature, see, e.g., P. Feigner et al., Proc. 
Natl. Acad. Sci. USA 84:7413-7417, which is herein incorporated by reference. 
Similar methods can be used to prepare liposomes from other cationic lipid materials. 
Similarly, anionic and neutral liposomes are readily available, such as from 

20 Avanti Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily 
available materials. Such materials include phosphatidyl, choline, cholesterol, 
phosphatidyl ethanolamine, dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), dioleoylphoshatidyl ethanolamine (DOPE), 
among others. These materials can also be mixed with the DOTMA and DOTAP 

25 starting materials in appropriate ratios. Methods for making liposomes using these 
materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine 
(DOPE) can be used in various combinations to make conventional liposomes, with 

30 or without the addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can 
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be prepared by drying 50 mg each of DOPG and DOPC under a stream of nitrogen 
gas into a sonication vial. The sample is placed under a vacuum pump overnight and 
is hydrated the following day with deionized water. The sample is then sonicated for 
2 hours in a capped vial, using a Heat Systems model 350 sonicator equipped with an 
5 inverted cup (bath type) probe at the maximum setting while the bath is circulated at 
15EC. Alternatively, negatively charged vesicles can be prepared without sonication 
to produce multilamellar vesicles or by extrusion through nucleopore membranes to 
produce unilamellar vesicles of discrete size. Other methods are known and available 
to those of skill in the art. 

10 The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 

vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. 
The various liposome-nucleic acid complexes are prepared using methods well known 
in the art. See, e.g., Straubinger et al., Methods of Immunology (1983), 101:512-527, 
which is herein incorporated by reference. For example, MLVs containing nucleic 

15 acid can be prepared by depositing a thin film of phospholipid on the walls of a glass 
tube and subsequently hydrating with a solution of the material to be encapsulated. 
SUVs are prepared by extended sonication of MLVs to produce a homogeneous 
population of unilamellar liposomes. The material to be entrapped is added to a 
suspension of preformed MLVs and then sonicated. When using liposomes containing 

20 cationic lipids, the dried lipid film is resuspended in an appropriate solution such as 
sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, sonicated, and 
then the preformed liposomes are mixed directly with the DNA. The liposome and 
DNA form a very stable complex due to binding of the positively charged liposomes 
to the cationic DNA. SUVs find use with small nucleic acid fragments. LUVs are 

25 prepared by a number of methods, well known in the art. Commonly used methods 
include Ca 2+ -EDTA chelation (Papahadjopoulos et al., Biochim. Biophys. Acta 
(1975) 394:483; Wilson et al., Cell (1979) 17:77); ether injection (Deamer, D. and 
Bangham, A., Biochim. Biophys. Acta (1976) 443:629; Ostro et al., Biochem. 
Biophys. Res. Commun. (1977) 76:836; Fraley et al., Proc. Natl. Acad. Sci. USA 

30 (1979) 76:3348); detergent dialysis (Enoch, H. and Strittmatter, P., Proc. Natl. Acad. 
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Sci. USA (1979) 76:145); and reverse-phase evaporation (REV) (Fraley et al., J. Biol. 
Chem. (1980) 255:10431; Szoka, F. and Papahadjopoulos, D., Proc. Natl. Acad. Sci. 
USA (1978) 75:145; Schaefer-Ridder et aL, Science (1982) 215:166), which are 
herein incorporated by reference. 
5 Generally, the ratio of DNA to liposomes will be from about 10:1 to about 

1:10. Preferably, the ration will be from about 5:1 to about 1:5. More preferably, the 
ration will be about 3: 1 to about 1 :3. Still more preferably, the ratio will be about 1:1. 

U.S. Patent No. 5,676,954 (which is herein incorporated by reference) reports 
on the injection of genetic material, complexed with cationic liposomes carriers, into 

10 mice. U.S. Patent Nos. 4,897,355, 4,946,787, 5,049,386, 5,459,127, 5,589,466, 
5,693,622, 5,580,859, 5,703,055, and international publication no. WO 94/9469 
(which are herein incorporated by reference) provide cationic lipids for use in 
transfecting DNA into cells and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 
5,580,859, 5,703,055, and international publication no. WO 94/9469 (which are 

15 herein incorporated by reference) provide methods for delivering DNA-cationic lipid 
complexes to mammals. 

In certain embodiments, cells are engineered, ex vivo or in vivo, using a 
retroviral particle containing RNA which comprises a sequence encoding a 
polypeptide of the present invention. Retroviruses from which the retroviral plasmid 

20 vectors may be derived include, but are not limited to, Moloney Murine Leukemia 
Virus, spleen necrosis virus, Rous sarcoma Virus, Harvey Sarcoma Virus, avian 
leukosis virus, gibbon ape leukemia virus, human immunodeficiency virus, 
Myeloproliferative Sarcoma Virus, and mammary tumor virus. 

The retroviral plasmid vector is employed to transduce packaging cell lines to 

25 form producer cell lines. Examples of packaging cells which may be transfected 
include, but are not limited to, the PE501, PA317, R-2, R-AM, PA12, T19-14X, VT- 
19-17-H2, RCRE, RCRIP, GP+E-86, GP+envAml2, and DAN cell lines as described 
in Miller, Human Gene Therapy 1:5-14 (1990), which is incorporated herein by 
reference in its entirety. The vector may transduce the packaging cells through any 

30 means known in the art. Such means include, but are not limited to, electroporation, 
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the use of liposomes, and CaP0 4 precipitation. In one alternative, the retroviral 
plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then 
administered to a host. 

The producer cell line generates infectious retroviral vector particles which 
5 include polynucleotide encoding a polypeptide of the present invention. Such 
retroviral vector particles then may be employed, to transduce eukaryotic cells, either 
in vitro or in vivo. The transduced eukaryotic cells will express a polypeptide of the 
present invention. 

In certain other embodiments, cells are engineered, ex vivo or in vivo, with 

10 polynucleotide contained in an adenovirus vector. Adenovirus can be manipulated 
such that it encodes and expresses a polypeptide of the present invention, and at the 
same time is inactivated in terms of its ability to replicate in a normal lytic viral life 
cycle. Adenovirus expression is achieved without integration of the viral DNA into 
the host cell chromosome, thereby alleviating concerns about insertional mutagenesis. 

15 Furthermore, adenoviruses have been used as live enteric vaccines for many years 
with an excellent safety profile (Schwartz, A. R. et al. (1974) Am. Rev. Respir. 
Dis. 109:233-238). Finally, adenovirus mediated gene transfer has been demonstrated 
in a number of instances including transfer of alpha- 1 -antitrypsin and CFTR to the 
lungs of cotton rats (Rosenfeld, M. A. et al. (1991) Science 252:431-434; Rosenfeld 

20 et al., (1992) Cell 68:143-155). Furthermore, extensive studies to attempt to establish 
adenovirus as a causative agent in human cancer were uniformly negative (Green, M. 
et al. (1979) Proc. Natl. Acad. Sci. USA 76:6606). 

Suitable adenoviral vectors useful in the present invention are described, for 
example, in Kozarsky and Wilson, Curr. Opin. Genet. Devel. 3:499-503 (1993); 

25 Rosenfeld et al., Cell 68:143-155 (1992); Engelhardt et al., Human Genet. Ther. 
4:759-769 (1993); Yang et al., Nature Genet. 7:362-369 (1994); Wilson et al., Nature 
365:691-692 (1993); and U.S. Patent No. 5,652,224, which are herein incorporated 
by reference. For example, the adenovirus vector Ad2 is useful and can be grown in 
human 293 cells. These cells contain the El region of adenovirus and constitutively 

30 express Ela and Elb, which complement the defective adenoviruses by providing the 
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products of the genes deleted from the vector. In addition to Ad2, other varieties of 
adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in the present invention. 

Preferably, the adenoviruses used in the present invention are replication 
deficient. Replication deficient adenoviruses require the aid of a helper virus and/or 
5 packaging cell line to form infectious particles. The resulting virus is capable of 
infecting cells and can express a polynucleotide of interest which is operably linked to 
a promoter, but cannot replicate in most cells. Replication deficient adenoviruses 
may be deleted in one or more of all or a portion of the following genes: El a, Elb, 
E3, E4, E2a, or LI through L5. 

10 In certain other embodiments, the cells are engineered, ex vivo or in vivo, 

using an adeno-associated virus (AAV). AAVs are naturally occurring defective 
viruses that require helper viruses to produce infectious particles (Muzyczka, N., 
Curr. Topics in Microbiol. Immunol. 158:97 (1992)). It is also one of the few viruses 
that may integrate its DNA into non-dividing cells. Vectors containing as little as 300 

15 base pairs of AAV can be packaged and can integrate, but space for exogenous DNA 
is limited to about 4.5 kb. Methods for producing and using such AAVs are known in 
the art. See, for example, U.S. Patent Nos. 5,139,941, 5,173,414, 5,354,678, 
5,436,146, 5,474,935, 5,478,745, and 5,589,377. 

For example, an appropriate AAV vector for use in the present invention will 

20 include all the sequences necessary for DNA replication, encapsidation, and host-cell 
integration. The polynucleotide construct is inserted into the AAV vector using 
standard cloning methods, such as those found in Sambrook et al., Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Press (1989). The recombinant 
AAV vector is then transfected into packaging cells which are infected with a helper 

25 virus, using any standard technique, including lipofection, electroporation, calcium 
phosphate precipitation, etc. Appropriate helper viruses include adenoviruses, 
cytomegaloviruses, vaccinia viruses, or herpes viruses. Once the packaging cells are 
transfected and infected, they will produce infectious AAV viral particles which 
contain the polynucleotide construct. These viral particles are then used to transduce 

30 eukaryotic cells, either ex vivo or in vivo. The transduced cells will contain the 
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polynucleotide construct integrated into its genome, and will express a polypeptide of 
the invention. 

Another method of gene therapy involves operably associating heterologous 
control regions and endogenous polynucleotide sequences (e.g. encoding a 
5 polypeptide of the present invention) via homologous recombination (see, e.g., U.S. 
Patent No. 5,641,670, issued June 24, 1997; International Publication No. WO 
96/29411, published September 26, 1996; International Publication No. WO 
94/12650, published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); and Zijlstra et al., Nature 342:435-438 (1989). This method 

10 involves the activation of a gene which is present in the target cells, but which is not 
normally expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made, using standard techniques known in the 
art, which contain the promoter with targeting sequences flanking the promoter. 
Suitable promoters are described herein. The targeting sequence is sufficiently 

15 complementary to an endogenous sequence to permit homologous recombination of 
the promoter-targeting sequence with the endogenous sequence. The targeting 
sequence will be sufficiently near the 5 f end of the desired endogenous polynucleotide 
sequence so the promoter will be operably linked to the endogenous sequence upon 
homologous recombination. 

20 The promoter and the targeting sequences can be amplified using PCR. 

Preferably, the amplified promoter contains distinct restriction enzyme sites on the 5' 
and 3' ends. Preferably, the 3' end of the first targeting sequence contains the same 
restriction enzyme site as the 5' end of the amplified promoter and the 5' end of the 
second targeting sequence contains the same restriction site as the 3' end of the 

25 amplified promoter. The amplified promoter and targeting sequences are digested 
and ligated together. 

The promoter-targeting sequence construct is delivered to the cells, either as 
naked polynucleotide, or in conjunction with transfection-facilitating agents, such as 
liposomes, viral sequences, viral particles, whole viruses, lipofection, precipitating 

30 agents, etc., described in more detail above. The P promoter-targeting sequence can 
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be delivered by any method, included direct needle injection, intravenous injection, 
topical administration, catheter infusion, particle accelerators, etc. The methods are 
described in more detail below. 

The promoter-targeting sequence construct is taken up by cells. Homologous 
5 recombination between the construct and the endogenous sequence takes place, such 
that an endogenous sequence is placed under the control of the promoter. The 
promoter then drives the expression of the endogenous sequence. 

Preferably, the polynucleotide encoding a polypeptide of the present invention 
contains a secretory signal sequence that facilitates secretion of the protein. 

10 Typically, the signal sequence is positioned in the coding region of the polynucleotide 
to be expressed towards or at the 5' end of the coding region. The signal sequence 
may be homologous or heterologous to the polynucleotide of interest and may be 
homologous or heterologous to the cells to be transfected. Additionally, the signal 
sequence may be chemically synthesized using methods known in the art. 

15 Any mode of administration of any of the above-described polynucleotides 

constructs can be used so long as the mode results in the expression of one or more 
molecules in an amount sufficient to provide a therapeutic effect. This includes direct 
needle injection, systemic injection, catheter infusion, biolistic injectors, particle 
accelerators (i.e., "gene guns"), gelfoam sponge depots, other commercially available 

20 depot materials, osmotic pumps (e.g., Alza minipumps), oral or suppositorial solid 
(tablet or pill) pharmaceutical formulations, and decanting or topical applications 
during surgery. For example, direct injection of naked calcium 
phosphate-precipitated plasmid into rat liver and rat spleen or a protein-coated 
plasmid into the portal vein has resulted in gene expression of the foreign gene in the 

25 rat livers (Kaneda et al., Science 243:375 (1989)). 

A preferred method of local administration is by direct injection. Preferably, a 
recombinant molecule of the present invention complexed with a delivery vehicle is 
administered by direct injection into or locally within the area of arteries. 
Administration of a composition locally within the area of arteries refers to injecting 

30 the composition centimeters and preferably, millimeters within arteries. 
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Another method of local administration is to contact a polynucleotide 
construct of the present invention in or around a surgical wound. For example, a 
patient can undergo surgery and the polynucleotide construct can be coated on the 
surface of tissue inside the wound or the construct can be injected into areas of tissue 
5 inside the wound. 

Therapeutic compositions useful in systemic administration, include 
recombinant molecules of the present invention complexed to a targeted delivery 
vehicle of the present invention. Suitable delivery vehicles for use with systemic 
administration comprise liposomes comprising ligands for targeting the vehicle to a 

10 particular site. 

Preferred methods of systemic administration, include intravenous injection, 
aerosol, oral and percutaneous (topical) delivery. Intravenous injections can be 
performed using methods standard in the art. Aerosol delivery can also be performed 
using methods standard in the art (see, for example, Stribling et al., Proc. Natl. Acad. 

15 Sci. USA 189:11277-11281, 1992, which is incorporated herein by reference). Oral 
delivery can be performed by complexing a polynucleotide construct of the present 
invention to a carrier capable of withstanding degradation by digestive enzymes in the 
gut of an animal. Examples of such carriers, include plastic capsules or tablets, such 
as those known in the art. Topical delivery can be performed by mixing a 

20 polynucleotide construct of the present invention with a lipophilic reagent (e.g., 
DMSO) that is capable of passing into the skin. 

Determining an effective amount of substance to be delivered can depend 
upon a number of factors including, for example, the chemical structure and 
biological activity of the substance, the age and weight of the animal, the precise 

25 condition requiring treatment and its severity, and the route of administration. The 
frequency of treatments depends upon a number of factors, such as the amount of 
polynucleotide constructs administered per dose, as well as the health and history of 
the subject. The precise amount, number of doses, and timing of doses will be 
determined by the attending physician or veterinarian. 
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Therapeutic compositions of the present invention can be administered to any 
animal, preferably to mammals and birds. Preferred mammals include humans, dogs, 
cats, mice, rats, rabbits sheep, cattle, horses and pigs, with humans being particularly 
preferred. 

5 

Biological Activities 

Polynucleotides or polypeptides, or agonists or antagonists of the present 
invention, can be used in assays to test for one or more biological activities. If these 
polynucleotides or polypeptides, or agonists or antagonists of the present invention, 
10 do exhibit activity in a particular assay, it is likely that these molecules may be 
involved in the diseases associated with the biological activity. Thus, the 
polynucleotides and polypeptides, and agonists or antagonists could be used to treat 
the associated disease. 

15 Immune Activity 

A polypeptide or polynucleotide, or agonists or antagonists of the present 
invention may be useful in treating deficiencies or disorders of the immune system, 
by activating or inhibiting the proliferation, differentiation, or mobilization 
(chemotaxis) of immune cells. Immune cells develop through a process called 

20 hematopoiesis, producing myeloid (platelets, red blood cells, neutrophils, and 
macrophages) and lymphoid (B and T lymphocytes) cells from pluripotent stem cells. 
The etiology of these immune deficiencies or disorders may be genetic, somatic, such 
as cancer or some autoimmune disorders, acquired (e.g., by chemotherapy or toxins), 
or infectious. Moreover, polynucleotides or polypeptides, or agonists or antagonists 

25 of the present invention can be used as a marker or detector of a particular immune 
system disease or disorder. 

Polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may be useful in treating or detecting deficiencies or disorders of 
hematopoietic cells. Polynucleotides or polypeptides, or agonists or antagonists of the 

30 present invention could be used to increase differentiation and proliferation of 
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hematopoietic cells, including the pluripotent stem cells, in an effort to treat those 
disorders associated with a decrease in certain (or many) types hematopoietic cells. 
Examples of immunologic deficiency syndromes include, but are not limited to: 
blood protein disorders (e.g. agammaglobulinemia, dysgammaglobulinemia), ataxia 
5 telangiectasia, common variable immunodeficiency, Digeorge Syndrome, HIV 
infection, HTLV-BLV infection, leukocyte adhesion deficiency syndrome, 
lymphopenia, phagocyte bactericidal dysfunction, severe combined 
immunodeficiency (SCIDs), Wiskott-Aldrich Disorder, anemia, thrombocytopenia, 
or hemoglobinuria. 

10 Moreover, polynucleotides or polypeptides, or agonists or antagonists of the 

present invention could also be used to modulate hemostatic (the stopping of 
bleeding) or thrombolytic activity (clot formation). For example, by increasing 
hemostatic or thrombolytic activity, polynucleotides or polypeptides, or agonists or 
antagonists of the present invention could be used to treat blood coagulation disorders 

15 (e.g., afibrinogenemia, factor deficiencies), blood platelet disorders (e.g. 
thrombocytopenia), or wounds resulting from trauma, surgery, or other causes. 
Alternatively, polynucleotides or polypeptides, or agonists or antagonists of the 
present invention that can decrease hemostatic or thrombolytic activity could be used 
to inhibit or dissolve clotting. These molecules could be important in the treatment of 

20 heart attacks (infarction), strokes, or scarring. 

Polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be useful in treating or detecting autoimmune disorders. Many 
autoimmune disorders result from inappropriate recognition of self as foreign material 
by immune cells. This inappropriate recognition results in an immune response 

25 leading to the destruction of the host tissue. Therefore, the administration of 
polynucleotides or polypeptides, or agonists or antagonists of the present invention 
that can inhibit an immune response, particularly the proliferation, differentiation, or 
chemotaxis of T-cells, may be an effective therapy in preventing autoimmune 
disorders. 
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Examples of autoimmune disorders that can be treated or detected include, but 
are not limited to: Addison's Disease, hemolytic anemia, antiphospholipid syndrome, 
rheumatoid arthritis, dermatitis, allergic encephalomyelitis, glomerulonephritis, 
Goodpasture's Syndrome, Graves' Disease, Multiple Sclerosis, Myasthenia Gravis, 
5 Neuritis, Ophthalmia, Bullous Pemphigoid, Pemphigus, Polyendocrinopathies, 
Purpura, Reiter's Disease, Stiff-Man Syndrome, Autoimmune Thyroiditis, Systemic 
Lupus Erythematosus, Autoimmune Pulmonary Inflammation, Guillain-Barre 
Syndrome, insulin dependent diabetes mellitis, and autoimmune inflammatory eye 
disease. 

10 Similarly, allergic reactions and conditions, such as asthma (particularly 

allergic asthma) or other respiratory problems, may also be treated by polynucleotides 
or polypeptides, or agonists or antagonists of the present invention. Moreover, these 
molecules can be used to treat anaphylaxis, hypersensitivity to an antigenic molecule, 
or blood group incompatibility. 

15 Polynucleotides or polypeptides, or agonists or antagonists of the present 

invention may also be used to treat and/or prevent organ rejection or graft-versus-host 
disease (GVHD). Organ rejection occurs by host immune cell destruction of the 
transplanted tissue through an immune response. Similarly, an immune response is 
also involved in GVHD, but, in this case, the foreign transplanted immune cells 

20 destroy the host tissues. The administration of polynucleotides or polypeptides, or 
agonists or antagonists of the present invention that inhibits an immune response, 
particularly the proliferation, differentiation, or chemotaxis of T-cells, may be an 
effective therapy in preventing organ rejection or GVHD. 

Similarly, polynucleotides or polypeptides, or agonists or antagonists of the 

25 present invention may also be used to modulate inflammation. For example, 
polynucleotides or polypeptides, or agonists or antagonists of the present invention 
may inhibit the proliferation and differentiation of cells involved in an inflammatory 
response. These molecules can be used to treat inflammatory conditions, both chronic 
and acute conditions, including chronic prostatitis, granulomatous prostatitis and 

30 malacoplakia, inflammation associated with infection (e.g., septic shock, sepsis, or 
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systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 
*^ endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, 
cytokine or chemokine induced lung injury, inflammatory bowel disease, Crohn's 
disease, or resulting from over production of cytokines (e.g., TNF or IL-1.) 

5 

Hyperproliferative Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used to treat or detect hyperproliferative disorders, including 
neoplasms. Polynucleotides or polypeptides, or agonists or antagonists of the present 
10 invention may inhibit the proliferation of the disorder through direct or indirect 
interactions. Alternatively, Polynucleotides or polypeptides, or agonists or 
antagonists of the present invention may proliferate other cells which can inhibit the 
hyperproliferative disorder. 

For example, by increasing an immune response, particularly increasing 
15 antigenic qualities of the hyperproliferative disorder or by proliferating, 
differentiating, or mobilizing T-cells, hyperproliferative disorders can be treated. 
This immune response may be increased by either enhancing an existing immune 
response, or by initiating a new immune response. Alternatively, decreasing an 
immune response may also be a method of treating hyperproliferative disorders, such 
20 as a chemotherapeutic agent. 

Examples of hyperproliferative disorders that can be treated or detected by 
Polynucleotides or polypeptides, or agonists or antagonists of the present invention 
include, but are not limited to neoplasms located in the: colon, abdomen, bone, breast, 
digestive system, liver, pancreas, peritoneum, endocrine glands (adrenal, parathyroid, 
25 pituitary, testicles, ovary, thymus, thyroid), eye, head and neck, nervous (central and 
peripheral), lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and 
urogenital. 

Similarly, other hyperproliferative disorders can also be treated or detected by 
polynucleotides or polypeptides, or agonists or antagonists of the present invention. 
30 Examples of such hyperproliferative disorders include, but are not limited to: 
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hypergammaglobulinemia, lymphoproliferative disorders, paraproteinemias, purpura, 
sarcoidosis, Sezary Syndrome, Waldenstron's Macroglobulinemia, Gaucher's 
Disease, histiocytosis, and any other hyperproliferative disease, besides neoplasia, 
located in an organ system listed above. 
5 One preferred embodiment utilizes polynucleotides of the present invention to 

inhibit aberrant cellular division, by gene therapy using the present invention, and/or 
protein fusions or fragments thereof. 

Thus, the present invention provides a method for treating cell proliferative 
disorders by inserting into an abnormally proliferating cell a polynucleotide of the 

10 present invention, wherein said polynucleotide represses said expression. 

Another embodiment of the present invention provides a method of treating 
cell-proliferative disorders in individuals comprising administration of one or more 
active gene copies of the present invention to an abnormally proliferating cell or cells. 
In a preferred embodiment, polynucleotides of the present invention is a DNA 

15 construct comprising a recombinant expression vector effective in expressing a DNA 
sequence encoding said polynucleotides. In another preferred embodiment of the 
present invention, the DNA construct encoding the poynucleotides of the present 
invention is inserted into cells to be treated utilizing a retrovirus, or more preferrably 
an adenoviral vector (See G J. Nabel, et. al., PNAS 1999 96: 324-326, which is 

20 hereby incorporated by reference). In a most preferred embodiment, the viral vector 
is defective and will not transform non-proliferating cells, only proliferating cells. 
Moreover, in a preferred embodiment, the polynucleotides of the present invention 
inserted into proliferating cells either alone, or in combination with or fused to other 
polynucleotides, can then be modulated via an external stimulus (i.e. magnetic, 

25 specific small molecule, chemical, or drug administration, etc.), which acts upon the 
promoter upstream of said polynucleotides to induce expression of the encoded 
protein product. As such the beneficial therapeutic affect of the present invention 
may be expressly modulated (i.e. to increase, decrease, or inhibit expression of the 
present invention) based upon said external stimulus. 
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Polynucleotides of the present invention may be useful in repressing 
expression of oncogenic genes or antigens. By "repressing expression of the 
oncogenic genes " is intended the suppression of the transcription of the gene, the 
degradation of the gene transcript (pre-message RNA), the inhibition of splicing, the 
5 destruction of the messenger RNA, the prevention of the post-translational 
modifications of the protein, the destruction of the protein, or the inhibition of the 
normal function of the protein. 

For local administration to abnormally proliferating cells, polynucleotides of 
the present invention may be administered by any method known to those of skill in 

10 the art including, but not limited to transfection, electroporation, microinjection of 
cells, or in vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any 
other method described throughout the specification. The polynucleotide of the 
present invention may be delivered by known gene delivery systems such as, but not 
limited to, retroviral vectors (Gilboa, J. Virology 44:845 (1982); Hocke, Nature 

15 320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sci. U.S.A. 85:3014), vaccinia virus 
system (Chakrabarty et al., Mol. Cell Biol. 5:3403 (1985) or other efficient DNA 
delivery systems (Yates et al., Nature 313:812 (1985)) known to those skilled in the 
art. These references are exemplary only and are hereby incorporated by reference. 
In order to specifically deliver or transfect cells which are abnormally proliferating 

20 and spare non-dividing cells, it is preferable to utilize a retrovirus, or adenoviral (as 
described in the art and elsewhere herein) delivery system known to those of skill in 
the art. Since host DNA replication is required for retroviral DNA to integrate and 
the retrovirus will be unable to self replicate due to the lack of the retrovirus genes 
needed for its life cycle. Utilizing such a retroviral delivery system for 

25 polynucleotides of the present invention will target said gene and constructs to 
abnormally proliferating cells and will spare the non-dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 
proliferative disorder/disease sites in internal organs, body cavities and the like by use 
of imaging devices used to guide an injecting needle directly to the disease site. The 
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polynucleotides of the present invention may also be administered to disease sites at 
the time of surgical intervention. 

By "cell proliferative disease" is meant any human or animal disease or 
disorder, affecting any one or any combination of organs, cavities, or body parts, 
5 which is characterized by single or multiple local abnormal proliferations of cells, 
groups of cells, or tissues, whether benign or malignant. 

Any amount of the polynucleotides of the present invention may be 
administered as long as it has a biologically inhibiting effect on the proliferation of 
the treated cells. Moreover, it is possible to administer more than one of the 

10 polynucleotide of the present invention simultaneously to the same site. By 
"biologically inhibiting" is meant partial or total growth inhibition as well as 
decreases in the rate of proliferation or growth of the cells. The biologically 
inhibitory dose may be determined by assessing the effects of the polynucleotides of 
the present invention on target malignant or abnormally proliferating cell growth in 

15 tissue culture, tumor growth in animals and cell cultures, or any other method known 
to one of ordinary skill in the art. 

The present invention is further directed to antibody-based therapies which 
involve administering of anti-polypeptides and anti-polynucleotide antibodies to a 
mammalian, preferably human, patient for treating one or more of the described 

20 disorders. Methods for producing anti-polypeptides and anti-polynucleotide 
antibodies polyclonal and monoclonal antibodies are described in detail elsewhere 
herein. Such antibodies may be provided in pharmaceutically acceptable 
compositions as known in the art or as described herein. 

A summary of the ways in which the antibodies of the present invention may 

25 be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). Some 
of these approaches are described in more detail below. Armed with the teachings 
provided herein, one of ordinary skill in the art will know how to use the antibodies of 



WO 00/55180 



PCT/US00/05918 



263 

the present invention for diagnostic, monitoring or therapeutic purposes without 
undue experimentation. 

In particular, the antibodies, fragments and derivatives of the present invention 
are useful for treating a subject having or developing cell proliferative and/or 
5 differentiation disorders as described herein. Such treatment comprises administering 
a single or multiple doses of the antibody, or a fragment, derivative, or a conjugate 
thereof. 

The antibodies of this invention may be advantageously utilized in 
combination with other monoclonal or chimeric antibodies, or with lymphokines or 

10 hematopoietic growth factors, for example., which serve to increase the number or 
activity of effector cells which interact with the antibodies. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 

15 therapy of disorders related to polynucleotides or polypeptides, including fragements 
thereof, of the present invention. Such antibodies, fragments, or regions, will 
preferably have an affinity for polynucleotides or polypeptides, including fragements 
thereof. Preferred binding affinities include those with a dissociation constant or Kd 
less than 5X10" 6 M, 10" 6 M, 5X10" 7 M, 1(T 7 M, 5X10 _8 M, 10" 8 M, 5X10' 9 M, 10" 9 M, 

20 5X10* 10 M, 10" 10 M, 5X10" ll M, 10 ll M, 5X10" 12 M, 10' 12 M, 5X10" 13 M, 10- i3 M, 5X10" 
14 M, 10 14 M, 5X10 _15 M, and 10" 15 M. 

Moreover, polypeptides of the present invention are useful in inhibiting the 
angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 
combination with other polypeptides directly or indirectly, as described elsewhere 

25 herein. In a most preferred embodiment, said anti-angiogenesis effect may be 
achieved indirectly, for example, through the inhibition of hematopoietic, tumor- 
specific cells, such as tumor-associated macrophages (See Joseph IB, et al. J Natl 
Cancer Inst, 90(21):1648-53 (1998), which is hereby incorporated by reference). 
Antibodies directed to polypeptides or polynucleotides of the present invention may 

30 also result in inhibition of angiogenesis directly, or indirectly (See Witte L, et al., 
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Cancer Metastasis Rev. 17(2): 155-61 (1998), which is hereby incorporated by 
reference)). 

Polypeptides, including protein fusions, of the present invention, or fragments 
thereof may be useful in inhibiting proliferative cells or tissues through the induction 
5 of apoptosis. Said polypeptides may act either directly, or indirectly to induce 
apoptosis of proliferative cells and tissues, for example in the activation of a death- 
domain receptor, such as tumor necrosis factor (TNF) receptor- 1, CD95 (Fas/APO-1), 
TNF-receptor-related apoptosis-mediated protein (TRAMP) and TNF-related 
apoptosis-inducing ligand (TRAIL) receptor- 1 and -2 (See Schulze-Osthoff K, et.al., 

10 Eur J Biochem 254(3):439-59 (1998), which is hereby incorporated by reference). 
Moreover, in another preferred embodiment of the present invention, said 
polypeptides may induce apoptosis through other mechanisms, such as in the 
activation of other proteins which will activate apoptosis, or through stimulating the 
expression of said proteins, either alone or in combination with small molecule drugs 

15 or adjuviants, such as apoptonin, galectins, thioredoxins, antiinflammatory proteins 
(See for example, Mutat Res 400(l-2):447-55 (1998), Med Hypotheses.50(5):423-33 
(1998), Chem Biol Interact. Apr 24;1 1 1-1 12:23-34 (1998), J Mol Med.76(6):402-12 
(1998), Int J Tissue React;20(l):3-15 (1998), which are all hereby incorporated by 
reference). 

20 Polypeptides, including protein fusions to, or fragments thereof, of the present 

invention are useful in inhibiting the metastasis of proliferative cells or tissues. 
Inhibition may occur as a direct result of administering polypeptides, or antibodies 
directed to said polypeptides as described elsewere herein, or indirectly, such as 
activating the expression of proteins known to inhibit metastasis, for example alpha 4 

25 integrins, (See, e.g., Curr Top Microbiol Immunol 1998;231:125-41, which is hereby 
incorporated by reference). Such thereapeutic affects of the present invention may be 
achieved either alone, or in combination with small molecule drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering 
compositions containing the polypeptides of the invention (e.g., compositions 

30 containing polypeptides or polypeptide antibodes associated with heterologous 
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polypeptides, heterologous nucleic acids, toxins, or prodrugs) to targeted cells 
expressing the polypeptide of the present invention. Polypeptides or polypeptide 
antibodes of the invention may be associated with with heterologous polypeptides, 
heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic 
5 and/or covalent interactions. Polypeptides, protein fusions to, or fragments thereof, 
of the present invention are useful in enhancing the immunogenicity and/or 
antigenicity of proliferating cells or tissues, either directly, such as would occur if the 
polypeptides of the present invention 'vaccinated' the immune response to respond to 
proliferative antigens and immunogens, or indirectly, such as in activating the 
10 expression of proteins known to enhance the immune response (e.g. chemokines), to 
said antigens and immunogens. 

Cardiovascular Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the present 

15 invention, may be used to treat cardiovascular disorders, including peripheral artery 
disease, such as limb ischemia. 

Cardiovascular disorders include cardiovascular abnormalities, such as arterio- 
arterial fistula, arteriovenous fistula, cerebral arteriovenous malformations, congenital 
heart defects, pulmonary atresia, and Scimitar Syndrome. Congenital heart defects 

20 include aortic coarctation, cor triatriatum, coronary vessel anomalies, crisscross heart, 
dextrocardia, patent ductus arteriosus, Ebstein's anomaly, Eisenmenger complex, 
hypoplastic left heart syndrome, levocardia, tetralogy of fallot, transposition of great 
vessels, double outlet right ventricle, tricuspid atresia, persistent truncus arteriosus, 
and heart septal defects, such as aortopulmonary septal defect, endocardial cushion 

25 defects, Lutembacher's Syndrome, trilogy of Fallot, ventricular heart septal defects. 

Cardiovascular disorders also include heart disease, such as arrhythmias, 
carcinoid heart disease, high cardiac output, low cardiac output, cardiac tamponade, 
endocarditis (including bacterial), heart aneurysm, cardiac arrest, congestive heart 
failure, congestive cardiomyopathy, paroxysmal dyspnea, cardiac edema, heart 

30 hypertrophy, congestive cardiomyopathy, left ventricular hypertrophy, right 
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ventricular hypertrophy, post-infarction heart rupture, ventricular septal rupture, heart 
valve diseases, myocardial diseases, myocardial ischemia, pericardial effusion, 
pericarditis (including constrictive and tuberculous), pneumopericardium, 
postpericardiotomy syndrome, pulmonary heart disease, rheumatic heart disease, 
5 ventricular dysfunction, hyperemia, cardiovascular pregnancy complications, Scimitar 
Syndrome, cardiovascular syphilis, and cardiovascular tuberculosis. 

Arrhythmias include sinus arrhythmia, atrial fibrillation, atrial flutter, 
bradycardia, extrasystole, Adams-Stokes Syndrome, bundle-branch block, sinoatrial 
block, long QT syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim- 
10 type pre-excitation syndrome, Wolff-Parkinson- White syndrome, sick sinus 
syndrome, tachycardias, and ventricular fibrillation. Tachycardias include 
paroxysmal tachycardia, supraventricular tachycardia, accelerated idioventricular 
rhythm, atrioventricular nodal reentry tachycardia, ectopic atrial tachycardia, ectopic 
junctional tachycardia, sinoatrial nodal reentry tachycardia, sinus tachycardia, 
15 Torsades de Pointes, and ventricular tachycardia. 

Heart valve disease include aortic valve insufficiency, aortic valve stenosis, 
hear murmurs, aortic valve prolapse, mitral valve prolapse, tricuspid valve prolapse, 
mitral valve insufficiency, mitral valve stenosis, pulmonary atresia, pulmonary valve 
insufficiency, pulmonary valve stenosis, tricuspid atresia, tricuspid valve 
20 insufficiency, and tricuspid valve stenosis. 

Myocardial diseases include alcoholic cardiomyopathy, congestive 
cardiomyopathy, hypertrophic cardiomyopathy, aortic subvalvular stenosis, 
pulmonary subvalvular stenosis, restrictive cardiomyopathy, Chagas cardiomyopathy, 
endocardial fibroelastosis, endomyocardial fibrosis, Kearns Syndrome, myocardial 
25 reperfusion injury, and myocarditis. 

Myocardial ischemias include coronary disease, such as angina pectoris, 
coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary 
vasospasm, myocardial infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
30 angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, 
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Klippel-Trenaunay-Weber Syndrome, Sturge- Weber Syndrome, angioneurotic edema, 
aortic diseases, Takayasu's Arteritis, aortitis, Leriche's Syndrome, arterial occlusive 
diseases, arteritis, enarteritis, polyarteritis nodosa, cerebrovascular disorders, diabetic 
angiopathies, diabetic retinopathy, embolisms, thrombosis, erythromelalgia, 
5 hemorrhoids, hepatic veno-occlusive disease, hypertension, hypotension, ischemia, 
peripheral vascular diseases, phlebitis, pulmonary veno-occlusive disease, Raynaud's 
disease, CREST syndrome, retinal vein occlusion, Scimitar syndrome, superior vena 
cava syndrome, telangiectasia, atacia telangiectasia, hereditary hemorrhagic 
telangiectasia, varicocele, varicose veins, varicose ulcer, vasculitis, and venous 
10 insufficiency. 

Aneurysms include dissecting aneurysms, false aneurysms, infected 
aneurysms, ruptured aneurysms, aortic aneurysms, cerebral aneurysms, coronary 
aneurysms, heart aneurysms, and iliac aneurysms. 

Arterial occlusive diseases include arteriosclerosis, intermittent claudication, 
15 carotid stenosis, fibromuscular dysplasias, mesenteric vascular occlusion, Moyamoya 
disease, renal artery obstruction, retinal artery occlusion, and thromboangiitis 
obliterans. 

Cerebrovascular disorders include carotid artery diseases, cerebral amyloid 
angiopathy, cerebral aneurysm, cerebral anoxia, cerebral arteriosclerosis, cerebral 

20 arteriovenous malformation, cerebral artery diseases, cerebral embolism and 
thrombosis, carotid artery thrombosis, sinus thrombosis, Wallenberg's syndrome, 
cerebral hemorrhage, epidural hematoma, subdural hematoma, subaraxhnoid 
hemorrhage, cerebral infarction, cerebral ischemia (including transient), subclavian 
steal syndrome, periventricular leukomalacia, vascular headache, cluster headache, 

25 migraine, and vertebrobasilar insufficiency. 

Embolisms include air embolisms, amniotic fluid embolisms, cholesterol 
embolisms, blue toe syndrome, fat embolisms, pulmonary embolisms, and 
thromoboembolisms. Thrombosis include coronary thrombosis, hepatic vein 
thrombosis, retinal vein occlusion, carotid artery thrombosis, sinus thrombosis, 

30 Wallenberg's syndrome, and thrombophlebitis. 
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Ischemia includes cerebral ischemia, ischemic colitis, compartment 
syndromes, anterior compartment syndrome, myocardial ischemia, reperfusion 
injuries, and peripheral limb ischemia. Vasculitis includes aortitis, arteritis, Behcet's 
Syndrome, Churg-Strauss Syndrome, mucocutaneous lymph node syndrome, 
5 thromboangiitis obliterans, hypersensitivity vasculitis, Schoenlein-Henoch purpura, 
allergic cutaneous vasculitis, and Wegener's granulomatosis. 

Polynucleotides or polypeptides, or agonists or antagonists of the present 
invention, are especially effective for the treatment of critical limb ischemia and 
coronary disease. 

10 Polypeptides may be administered using any method known in the art, 

including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, biolistic injectors, particle 
accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmotic pumps, oral or suppositorial solid pharmaceutical formulations, decanting or 

15 topical applications during surgery, aerosol delivery. Such methods are known in the 
art. Polypeptides may be administered as part of a Therapeutic, described in more 
detail below. Methods of delivering polynucleotides are described in more detail 
herein. 

20 Anti-Angiogenesis Activity 

The naturally occurring balance between endogenous stimulators and 
inhibitors of angiogenesis is one in which inhibitory influences predominate. 
Rastinejad et ai, Cell 5(5:345-355 (1989). In those rare instances in which 
neovascularization occurs under normal physiological conditions, such as wound 

25 healing, organ regeneration, embryonic development, and female reproductive 
processes, angiogenesis is stringently regulated and spatially and temporally 
delimited. Under conditions of pathological angiogenesis such as that characterizing 
solid tumor growth, these regulatory controls fail. Unregulated angiogenesis becomes 
pathologic and sustains progression of many neoplastic and non-neoplastic diseases. 

30 A number of serious diseases are dominated by abnormal neovascularization 
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including solid tumor growth and metastases, arthritis, some types of eye disorders, 
and psoriasis. See, e.g., reviews by Moses et aL. Biotech. 9:630-634 (1991); Folkman 
et aL, N. Engl. J. Med., 333:1757-1763 (1995); Auerbach et ai t J. Microvasc. Res. 
29:401-411 (1985); Folkman, Advances in Cancer Research, eds. Klein and 
5 Weinhouse, Academic Press, New York, pp. 175-203 (1985); Patz, Am. J. 
OpthalmoL 94:715-743 (1982); and Folkman et aL, Science 227:719-725 (1983). In a 
number of pathological conditions, the process of angiogenesis contributes to the 
disease state. For example, significant data have accumulated which suggest that the 
growth of solid tumors is dependent on angiogenesis. Folkman and Klagsbrun, 

10 Science 235:442-447 (1987). 

The polynucleotides encoding a polypeptide of the present invention may be 
administered along with other polynucleotides encoding an angiogenic protein. 
Examples of angiogenic proteins include, but are not limited to, acidic and basic 
fibroblast growth factors, VEGF-1, VEGF-2, VEGF-3, epidermal growth factor alpha 

15 and beta, platelet-derived endothelial cell growth factor, platelet-derived growth 
factor, tumor necrosis factor alpha, hepatocyte growth factor, insulin like growth 
factor, colony stimulating factor, macrophage colony stimulating factor, 
granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 

The present invention provides for treatment of diseases or disorders 

20 associated with neovascularization by administration of the polynucleotides and/or 
polypeptides of the invention, as well as agonists or antagonists of the present 
invention. Malignant and metastatic conditions which can be treated with the 
polynucleotides and polypeptides, or agonists or antagonists of the invention include, 
but are not limited to, malignancies, solid tumors, and cancers described herein and 

25 otherwise known in the art (for a review of such disorders, see Fishman et aL, 
Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia (1985)). Thus, the present 
invention provides a method of treating an angiogenesis-related disease and/or 
disorder, comprising administering to an individual in need thereof a therapeutically 
effective amount of a polynucleotide, polypeptide, antagonist and/or agonist of the 

30 invention. For example, polynucleotides, polypeptides, antagonists and/or agonists 
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may be utilized in a variety of additional methods in order to therapeutically treat a 
cancer or tumor. Cancers which may be treated with polynucleotides, polypeptides, 
antagonists and/or agonists include, but are not limited to solid tumors, including 
lung, prostate, breast, ovarian, stomach, pancreas, larynx, esophagus, testes, liver, 
5 parotid, biliary tract, colon, rectum, cervix, uterus, endometrium, kidney, bladder, 
thyroid cancer; primary tumors and metastases; melanomas; glioblastoma; Kaposi's 
sarcoma; leiomyosarcoma; non- small cell lung cancer; colorectal cancer; advanced 
malignancies; and blood born tumors such as leukemias. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be delivered topically, 
10 in order to treat cancers such as skin cancer, head and neck tumors, breast tumors, and 
Kaposi's sarcoma. 

Within yet other aspects, polynucleotides, polypeptides, antagonists and/or 
agonists may be utilized to treat superficial forms of bladder cancer by, for example, 
intravesical administration. Polynucleotides, polypeptides, antagonists and/or agonists 

15 may be delivered directly into the tumor, or near the tumor site, via injection or a 
catheter. Of course, as the artisan of ordinary skill will appreciate, the appropriate 
mode of administration will vary according to the cancer to be treated. Other modes 
of delivery are discussed herein. 

Polynucleotides, polypeptides, antagonists and/or agonists may be useful in 

20 treating other disorders, besides cancers, which involve angiogenesis. These 
disorders include, but are not limited to: benign tumors, for example hemangiomas, 
acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas; 
artheroscleric plaques; ocular angiogenic diseases, for example, diabetic retinopathy, 
retinopathy of prematurity, macular degeneration, corneal graft rejection, neovascular 

25 glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and Pterygia 
(abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed 
wound healing; endometriosis; vasculogenesis; granulations; hypertrophic scars 
(keloids); nonunion fractures; scleroderma; trachoma; vascular adhesions; myocardial 
angiogenesis; coronary collaterals; cerebral collaterals; arteriovenous malformations; 

30 ischemic limb angiogenesis; Osier- Webber Syndrome; plaque neovascularization; 
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telangiectasia; hemophiliac joints: angiofibroma; fibromuscular dysplasia; wound 
granulation; Crohn's disease; and atherosclerosis. 

For example, within one aspect of the present invention methods are provided 
for treating hypertrophic scars and keloids, comprising the step of administering a 
5 polynucleotide, polypeptide, antagonist and/or agonist of the invention to a 
hypertrophic scar or keloid. 

Within one embodiment of the present invention polynucleotides, 
polypeptides, antagonists and/or agonists are directly injected into a hypertrophic scar 
or keloid, in order to prevent the progression of these lesions. This therapy is of 

10 particular value in the prophylactic treatment of conditions which are known to result 
in the development of hypertrophic scars and keloids (e.g., burns), and is preferably 
initiated after the proliferative phase has had time to progress (approximately 14 days 
after the initial injury), but before hypertrophic scar or keloid development. As noted 
above, the present invention also provides methods for treating neovascular diseases 

15 of the eye, including for example, corneal neovascularization, neovascular glaucoma, 
proliferative diabetic retinopathy, retrolental fibroplasia and macular degeneration. 

Moreover, Ocular disorders associated with neovascularization which can be 
treated with the polynucleotides and polypeptides of the present invention (including 
agonists and/or antagonists) include, but are not limited to: neovascular glaucoma, 

20 diabetic retinopathy, retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of 
prematurity macular degeneration, corneal graft neovascularization, as well as other 
eye inflammatory diseases, ocular tumors and diseases associated with choroidal or 
iris neovascularization. See, e.g., reviews by Waltman et aL, Am. J. OphthaL 85:704- 
710(1978) and Gartner et aL, Surv. OphthaL 22:291-312 (1978). 

25 Thus, within one aspect of the present invention methods are provided for 

treating neovascular diseases of the eye such as corneal neovascularization (including 
corneal graft neovascularization), comprising the step of administering to a patient a 
therapeutically effective amount of a compound (as described above) to the cornea, 
such that the formation of blood vessels is inhibited. Briefly, the cornea is a tissue 

30 which normally lacks blood vessels. In certain pathological conditions however, 
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capillaries may extend into the cornea from the pericorneal vascular plexus of the 
limbus. When the cornea becomes vascularized, it also becomes clouded, resulting in 
a decline in the patient's visual acuity. Visual loss may become complete if the 
cornea completely opacitates. A wide variety of disorders can result in corneal 
5 neovascularization, including for example, corneal infections (e.g., trachoma, herpes 
simplex keratitis, leishmaniasis and onchocerciasis), immunological processes (e.g., 
graft rejection and Stevens- Johnson's syndrome), alkali burns, trauma, inflammation 
(of any cause), toxic and nutritional deficiency states, and as a complication of 
wearing contact lenses. 

10 Within particularly preferred embodiments of the invention, may be prepared 

for topical administration in saline (combined with any of the preservatives and 
antimicrobial agents commonly used in ocular preparations), and administered in 
eyedrop form. The solution or suspension may be prepared in its pure form and 
administered several times daily. Alternatively, anti-angiogenic compositions, 

15 prepared as described above, may also be administered directly to the cornea. Within 
preferred embodiments, the anti-angiogenic composition is prepared with a muco- 
adhesive polymer which binds to cornea. Within further embodiments, the anti- 
angiogenic factors or anti-angiogenic compositions may be utilized as an adjunct to 
conventional steroid therapy. Topical therapy may also be useful prophylactically in 

20 corneal lesions which are known to have a high probability of inducing an angiogenic 
response (such as chemical burns). In these instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 
complications. 

Within other embodiments, the compounds described above may be injected 
25 directly into the corneal stroma by an ophthalmologist under microscopic guidance. 
The preferred site of injection may vary with the morphology of the individual lesion, 
but the goal of the administration would be to place the composition at the advancing 
front of the vasculature (i.e., interspersed between the blood vessels and the normal 
cornea). In most cases this would involve perilimbic corneal injection to "protect" the 
30 cornea from the advancing blood vessels. This method may also be utilized shortly 



WO 00/55180 



PCT/US00/05918 



273 

after a corneal insult in order to prophylactically prevent corneal neovascularization. 
In this situation the material could be injected in the perilimbic cornea interspersed 
between the corneal lesion and its undesired potential limbic blood supply. Such 
methods may also be utilized in a similar fashion to prevent capillary invasion of 
5 transplanted corneas. In a sustained-release form injections might only be required 2- 
3 times per year. A steroid could also be added to the injection solution to reduce 
inflammation resulting from the injection itself. 

Within another aspect of the present invention, methods are provided for 
treating neovascular glaucoma, comprising the step of administering to a patient a 

10 therapeutically effective amount of a polynucleotide, polypeptide, antagonist and/or 
agonist to the eye, such that the formation of blood vessels is inhibited. In one 
embodiment, the compound may be administered topically to the eye in order to treat 
early forms of neovascular glaucoma. Within other embodiments, the compound may 
be implanted by injection into the region of the anterior chamber angle. Within other 

15 embodiments, the compound may also be placed in any location such that the 
compound is continuously released into the aqueous humor. Within another aspect of 
the present invention, methods are provided for treating proliferative diabetic 
retinopathy, comprising the step of administering to a patient a therapeutically 
effective amount of a polynucleotide, polypeptide, antagonist and/or agonist to the 

20 eyes, such that the formation of blood vessels is inhibited. 

Within particularly preferred embodiments of the invention, proliferative 
diabetic retinopathy may be treated by injection into the aqueous humor or the 
vitreous, in order to increase the local concentration of the polynucleotide, 
polypeptide, antagonist and/or agonist in the retina. Preferably, this treatment should 

25 be initiated prior to the acquisition of severe disease requiring photocoagulation. 

Within another aspect of the present invention, methods are provided for 
treating retrolental fibroplasia, comprising the step of administering to a patient a 
therapeutically effective amount of a polynucleotide, polypeptide, antagonist and/or 
agonist to the eye, such that the formation of blood vessels is inhibited. The 
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compound may be administered topically, via intravitreous injection and/or via 
intraocular implants. 

Additionally, disorders which can be treated with the polynucleotides, 
polypeptides, agonists and/or agonists include, but are not limited to, hemangioma, 
5 arthritis, psoriasis, angiofibroma, atherosclerotic plaques, delayed wound healing, 
granulations, hemophilic joints, hypertrophic scars, nonunion fractures, Osier- Weber 
syndrome, pyogenic granuloma, scleroderma, trachoma, and vascular adhesions. 

Moreover, disorders and/or states, which can be treated with be treated with 
the the polynucleotides, polypeptides, agonists and/or agonists include, but are not 

10 limited to, solid tumors, blood born tumors such as leukemias, tumor metastasis, 
Kaposi's sarcoma, benign tumors, for example hemangiomas, acoustic neuromas, 
neurofibromas, trachomas, and pyogenic granulomas, rheumatoid arthritis, psoriasis, 
ocular angiogenic diseases, for example, diabetic retinopathy, retinopathy of 
prematurity, macular degeneration, corneal graft rejection, neovascular glaucoma, 

15 retrolental fibroplasia, rubeosis, retinoblastoma, and uvietis, delayed wound healing, 
endometriosis, vascluogenesis, granulations, hypertrophic scars (keloids), nonunion 
fractures, scleroderma, trachoma, vascular adhesions, myocardial angiogenesis, 
coronary collaterals, cerebral collaterals, arteriovenous malformations, ischemic limb 
angiogenesis, Osier-Webber Syndrome, plaque neovascularization, telangiectasia, 

20 hemophiliac joints, angiofibroma fibromuscular dysplasia, wound granulation, 
Crohn's disease, atherosclerosis, birth control agent by preventing vascularization 
required for embryo implantation controlling menstruation, diseases that have 
angiogenesis as a pathologic consequence such as cat scratch disease (Rochele 
minalia quintosa), ulcers (Helicobacter pylori), Bartonellosis and bacillary 

25 angiomatosis. 

In one aspect of the birth control method, an amount of the compound 
sufficient to block embryo implantation is administered before or after intercourse 
and fertilization have occurred, thus providing an effective method of birth control, 
possibly a "morning after" method. Polynucleotides, polypeptides, agonists and/or 

30 agonists may also be used in controlling menstruation or administered as either a 
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peritoneal lavage fluid or for peritoneal implantation in the treatment of 
endometriosis. 

Polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may be incorporated into surgical sutures in order to prevent stitch 
5 granulomas. 

Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a 
wide variety of surgical procedures. For example, within one aspect of the present 
invention a compositions (in the form of, for example, a spray or film) may be 
utilized to coat or spray an area prior to removal of a tumor, in order to isolate normal 

10 surrounding tissues from malignant tissue, and/or to prevent the spread of disease to 
surrounding tissues. Within other aspects of the present invention, compositions (e.g., 
in the form of a spray) may be delivered via endoscopic procedures in order to coat 
tumors, or inhibit angiogenesis in a desired locale. Within yet other aspects of the 
present invention, surgical meshes which have been coated with anti- angiogenic 

15 compositions of the present invention may be utilized in any procedure wherein a 
surgical mesh might be utilized. For example, within one embodiment of the 
invention a surgical mesh laden with an anti-angiogenic composition may be utilized 
during abdominal cancer resection surgery (e.g., subsequent to colon resection) in 
order to provide support to the structure, and to release an amount of the anti- 

20 angiogenic factor. 

Within further aspects of the present invention, methods are provided for 
treating tumor excision sites, comprising administering a polynucleotide, polypeptide, 
agonist and/or agonist to the resection margins of a tumor subsequent to excision, 
such that the local recurrence of cancer and the formation of new blood vessels at the 

25 site is inhibited. Within one embodiment of the invention, the anti-angiogenic 
compound is administered directly to the tumor excision site (e.g., applied by 
swabbing, brushing or otherwise coating the resection margins of the tumor with the 
anti-angiogenic compound). Alternatively, the anti-angiogenic compounds may be 
incorporated into known surgical pastes prior to administration. Within particularly 
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preferred embodiments of the invention, the anti-angiogenic compounds are applied 
after hepatic resections for malignancy, and after neurosurgical operations. 

Within one aspect of the present invention, polynucleotides, polypeptides, 
agonists and/or agonists may be administered to the resection margin of a wide 
5 variety of tumors, including for example, breast, colon, brain and hepatic tumors. For 
example, within one embodiment of the invention, anti-angiogenic compounds may 
be administered to the site of a neurological tumor subsequent to excision, such that 
the formation of new blood vessels at the site are inhibited. 

The polynucleotides, polypeptides, agonists and/or agonists of the present 

10 invention may also be administered along with other anti-angiogenic factors. 
Representative examples of other anti-angiogenic factors include: Anti-Invasive 
Factor, retinoic acid and derivatives thereof, paclitaxel, Suramin, Tissue Inhibitor of 
Metalloproteinase-1, Tissue Inhibitor of Metalloproteinase-2, Plasminogen Activator 
Inhibitor- 1, Plasminogen Activator Inhibitor-2, and various forms of the lighter M d 

15 group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, 
molybdenum, tungsten, titanium, niobium, and tantalum species. Such transition 
metal species may form transition metal complexes. Suitable complexes of the 
above-mentioned transition metal species include oxo transition metal complexes. 

20 Representative examples of vanadium complexes include oxo vanadium 

complexes such as vanadate and vanadyl complexes. Suitable vanadate complexes 
include metavanadate and orthovanadate complexes such as, for example, ammonium 
metavanadate, sodium metavanadate, and sodium orthovanadate. Suitable vanadyl 
complexes include, for example, vanadyl acetylacetonate and vanadyl sulfate 

25 including vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include 
oxo complexes. Suitable oxo tungsten complexes include tungstate and tungsten 
oxide complexes. Suitable tungstate complexes include ammonium tungstate, 
calcium tungstate, sodium tungstate dihydrate, and tungstic acid. Suitable tungsten 

30 oxides include tungsten (IV) oxide and tungsten (VI) oxide. Suitable oxo 
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molybdenum complexes include molybdate, molybdenum oxide, and molybdenyl 
complexes. Suitable molybdate complexes include ammonium molybdate and its 
hydrates, sodium molybdate and its hydrates, and potassium molybdate and its 
hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, molybdenum 
5 (VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for example, 
molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and 
sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the 
10 context of the present invention. Representative examples include platelet factor 4; 

protamine sulphate; sulphated chitin derivatives (prepared from queen crab shells), 

(Murata et al., Cancer Res. 51:22-26, 1991); Sulphated Polysaccharide Peptidoglycan 

Complex (SP- PG) (the function of this compound may be enhanced by the presence 

of steroids such as estrogen, and tamoxifen citrate); Staurosporine; modulators of 
15 matrix metabolism, including for example, proline analogs, cishydroxyproline, d,L- 

3,4-dehydroproline, Thiaproline, alpha,alpha-dipyridyl, aminopropionitrile fumarate; 

4-propyl-5-(4-pyridinyl)-2(3H)-oxazolone; Methotrexate; Mitoxantrone; Heparin; 

Interferons; 2 Macroglobulin-serum; ChIMP-3 (Pavloff et al., J. Bio. Chem. 

267:17321-17326, 1992); Chymostatin (Tomkinson et al., Biochem J. 286:475-480, 
20 1992); Cyclodextrin Tetradecasulfate; Eponemycin; Camptothecin; Fumagillin 

(Ingber et al., Nature 348:555-557, 1990); Gold Sodium Thiomalate ("GST"; 

Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, 1987); anticollagenase-serum; 

alpha2-antiplasmin (Holmes et al., J. Biol. Chem. 262(4): 1659-1664, 1987); 

Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl-4- 
25 chloroanthronilic acid disodium or "CCA"; Takeuchi et al., Agents Actions 36:312- 

316, 1992); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; 

and metalloproteinase inhibitors such as BB94. 
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Diseases at the Cellular Level 

Diseases associated with increased cell survival or the inhibition of apoptosis 
that could be treated or detected by polynucleotides or polypeptides, as well as 
antagonists or agonists of the present invention, include cancers (such as follicular 
5 lymphomas, carcinomas with p53 mutations, and hormone-dependent tumors, 
including, but not limited to colon cancer, cardiac tumors, pancreatic cancer, 
melanoma, retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular 
cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma, 
osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast 

10 cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune disorders 
(such as, multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary 
cirrhosis, Behcet's disease, Crohn's disease, polymyositis, systemic lupus 
erythematosus and immune-related glomerulonephritis and rheumatoid arthritis) and 
viral infections (such as herpes viruses, pox viruses and adenoviruses), inflammation, 

15 graft v. host disease, acute graft rejection, and chronic graft rejection. In preferred 
embodiments, polynucleotides, polypeptides, and/or antagonists of the invention are 
used to inhibit growth, progression, and/or metasis of cancers, in particular those 
listed above. 

Additional diseases or conditions associated with increased cell survival that 
20 could be treated or detected by polynucleotides or polypeptides, or agonists or 
antagonists of the present invention include, but are not limited to, progression, and/or 
metastases of malignancies and related disorders such as leukemia (including acute 
leukemias (e.g., acute lymphocytic leukemia, acute myelocytic leukemia (including 
myeloblasts, promyelocytic, myelomonocytic, monocytic, and erythroleukemia)) and 
25 chronic leukemias (e.g., chronic myelocytic (granulocytic) leukemia and chronic 
lymphocytic leukemia)), polycythemia vera, lymphomas (e.g., Hodgkin's disease and 
non-Hodgkin's disease), multiple myeloma, Waldenstrom's macroglobulinemia, heavy 
chain disease, and solid tumors including, but not limited to, sarcomas and 
carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, 
30 osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 



WO 00/55180 



PCT/US00/05918 



279 

lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, 
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 
5 papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct 
carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, 
cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder 
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma, 

10 craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, 
oligodendroglioma, menangioma, melanoma, neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be treated or detected 
by polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, include AIDS; neurodegenerative disorders (such as Alzheimer's disease, 

15 Parkinson's disease, Amyotrophic lateral sclerosis, Retinitis pigmentosa, Cerebellar 
degeneration and brain tumor or prior associated disease); autoimmune disorders 
(such as, multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary 
cirrhosis, Behcet's disease, Crohn's disease, polymyositis, systemic lupus 
erythematosus and immune-related glomerulonephritis and rheumatoid arthritis) 

20 myelodysplastic syndromes (such as aplastic anemia), graft v. host disease, ischemic 
injury (such as that caused by myocardial infarction, stroke and reperfusion injury), 
liver injury (e.g., hepatitis related liver injury, ischemia/reperfusion injury, cholestosis 
(bile duct injury) and liver cancer); toxin-induced liver disease (such as that caused by 
alcohol), septic shock, cachexia and anorexia. 

25 

Wound Healing and Epithelial Cell Proliferation 

In accordance with yet a further aspect of the present invention, there is 
provided a process for utilizing polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, for therapeutic purposes, for example, to 
30 stimulate epithelial cell proliferation and basal keratinocytes for the purpose of wound 
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healing, and to stimulate hair follicle production and healing of dermal wounds. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, may be clinically useful in stimulating wound healing including surgical 
wounds, excisional wounds, deep wounds involving damage of the dermis and 
5 epidermis, eye tissue wounds, dental tissue wounds, oral cavity wounds, diabetic 
ulcers, dermal ulcers, cubitus ulcers, arterial ulcers, venous stasis ulcers, burns 
resulting from heat exposure or chemicals, and other abnormal wound healing 
conditions such as uremia, malnutrition, vitamin deficiencies and complications 
associted with systemic treatment with steroids, radiation therapy and antineoplastic 

10 drugs and antimetabolites. Polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, could be used to promote dermal reestablishment 
subsequent to dermal loss 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could be used to increase the adherence of skin grafts to a wound 

15 bed and to stimulate re-epithelialization from the wound bed. The following are types 
of grafts that polynucleotides or polypeptides, agonists or antagonists of the present 
invention, could be used to increase adherence to a wound bed: autografts, artificial 
skin, allografts, autodermic graft, autoepdermic grafts, avacular grafts, Blair-Brown 
grafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, dermic graft, 

20 epidermic graft, fascia graft, full thickness graft, heterologous graft, xenograft, 
homologous graft, hyperplastic graft, lamellar graft, mesh graft, mucosal graft, Ollier- 
Thiersch graft, omenpal graft, patch graft, pedicle graft, penetrating graft, split skin 
graft, thick split graft. Polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, can be used to promote skin strength and to 

25 improve the appearance of aged skin. 

It is believed that polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, will also produce changes in hepatocyte 
proliferation, and epithelial cell proliferation in the lung, breast, pancreas, stomach, 
small intesting, and large intestine. Polynucleotides or polypeptides, as well as 

30 agonists or antagonists of the present invention, could promote proliferation of 
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epithelial cells such as sebocytes, hair follicles, hepatocytes, type II pneumocytes, 
mucin-producing goblet cells, and other epithelial cells and their progenitors 
contained within the skin, lung, liver, and gastrointestinal tract. Polynucleotides or 
polypeptides, agonists or antagonists of the present invention, may promote 
5 proliferation of endothelial cells, keratinocytes, and basal keratinocytes. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could also be used to reduce the side effects of gut toxicity that 
result from radiation, chemotherapy treatments or viral infections. Polynucleotides or 
polypeptides, as well as agonists or antagonists of the present invention, may have a 

10 cytoprotective effect on the small intestine mucosa. Polynucleotides or polypeptides, 
as well as agonists or antagonists of the present invention, may also stimulate healing 
of mucositis (mouth ulcers) that result from chemotherapy and viral infections. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could further be used in full regeneration of skin in full and partial 

15 thickness skin defects, including burns, (i.e., repopulation of hair follicles, sweat 
glands, and sebaceous glands), treatment of other skin defects such as psoriasis. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, could be used to treat epidermolysis bullosa, a defect in adherence of the 
epidermis to the underlying dermis which results in frequent, open and painful blisters 

20 by accelerating reepithelialization of these lesions. Polynucleotides or polypeptides, 
as well as agonists or antagonists of the present invention, could also be used to treat 
gastric and doudenal ulcers and help heal by scar formation of the mucosal lining and 
regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 
Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 

25 diseases which result in destruction of the mucosal surface of the small or large 
intestine, respectively. Thus, polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, could be used to promote the resurfacing of the 
mucosal surface to aid more rapid healing and to prevent progression of inflammatory 
bowel disease. Treatment with polynucleotides or polypeptides, agonists or 

30 antagonists of the present invention, is expected to have a significant effect on the 
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production of mucus throughout the gastrointestinal tract and could be used to protect 
the intestinal mucosa from injurious substances that are ingested or following surgery. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, could be used to treat diseases associate with the under expression. 
5 Moreover, polynucleotides or polypeptides, as well as agonists or antagonists 

of the present invention, could be used to prevent and heal damage to the lungs due to 
various pathological states. Polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, which could stimulate proliferation and 
differentiation and promote the repair of alveoli and brochiolar epithelium to prevent 

10 or treat acute or chronic lung damage. For example, emphysema, which results in the 
progressive loss of aveoli, and inhalation injuries, i.e., resulting from smoke 
inhalation and burns, that cause necrosis of the bronchiolar epithelium and alveoli 
could be effectively treated using polynucleotides or polypeptides, agonists or 
antagonists of the present invention. Also, polynucleotides or polypeptides, as well as 

15 agonists or antagonists of the present invention, could be used to stimulate the 
proliferation of and differentiation of type II pneumocytes, which may help treat or 
prevent disease such as hyaline membrane diseases, such as infant respiratory distress 
syndrome and bronchopulmonary displasia, in premature infants. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 

20 present invention, could stimulate the proliferation and differentiation of hepatocytes 
and, thus, could be used to alleviate or treat liver diseases and pathologies such as 
fulminant liver failure caused by cirrhosis, liver damage caused by viral hepatitis and 
toxic substances (i.e., acetaminophen, carbon tetraholoride and other hepatotoxins 
known in the art). 

25 In addition, polynucleotides or polypeptides, as well as agonists or antagonists 

of the present invention, could be used treat or prevent the onset of diabetes mellitus. 
In patients with newly diagnosed Types I and II diabetes, where some islet cell 
function remains, polynucleotides or polypeptides, as well as agonists or antagonists 
of the present invention, could be used to maintain the islet function so as to alleviate, 

30 delay or prevent permanent manifestation of the disease. Also, polynucleotides or 
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polypeptides, as well as agonists or antagonists of the present invention, could be 
used as an auxiliary in islet cell transplantation to improve or promote islet cell 
function. 

5 Neuroloeical Diseases 

In accordance with yet a further aspect of the present invention, there is 
provided a process for utilizing polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, for therapeutic purposes, for example, to 

10 stimulate neurological cell proliferation and/or differentiation. Therefore, 
polynucleotides, polypeptides, agonists and/or antagonists of the invention may be 
used to treat and/or detect neurologic diseases. Moreover, polynucleotides or 
polypeptides, or agonists or antagonists of the invention, can be used as a marker or 
detector of a particular nervous system disease or disorder. 

15 Examples of neurologic diseases which can be treated or detected with 

polynucleotides, polypeptides, agonists, and/or antagonists of the present invention 
include brain diseases, such as metabolic brain diseases which includes 
phenylketonuria such as maternal phenylketonuria, pyruvate carboxylase deficiency, 
pyruvate dehydrogenase complex deficiency, Wernicke's Encephalopathy, brain 

20 edema, brain neoplasms such as cerebellar neoplasms which include infratentorial 
neoplasms, cerebral ventricle neoplasms such as choroid plexus neoplasms, 
hypothalamic neoplasms, supratentorial neoplasms, canavan disease, cerebellar 
diseases such as cerebellar ataxia which include spinocerebellar degeneration such as 
ataxia telangiectasia, cerebellar dyssynergia, Friederich's Ataxia, Machado-Joseph 

25 Disease, olivopontocerebellar atrophy, cerebellar neoplasms such as infratentorial 
neoplasms, diffuse cerebral sclerosis such as encephalitis periaxialis, globoid cell 
leukodystrophy, metachromatic leukodystrophy and subacute sclerosing 
panencephalitis, cerebrovascular disorders (such as carotid artery diseases which 
include carotid artery thrombosis, carotid stenosis and Moyamoya Disease, cerebral 

30 amyloid angiopathy, cerebral aneurysm, cerebral anoxia, cerebral arteriosclerosis, 
cerebral arteriovenous malformations, cerebral artery diseases, cerebral embolism and 
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thrombosis such as carotid artery thrombosis, sinus thrombosis and Wallenberg's 
Syndrome, cerebral hemorrhage such as epidural hematoma, subdural hematoma and 
subarachnoid hemorrhage, cerebral infarction, cerebral ischemia such as transient 
cerebral ischemia, Subclavian Steal Syndrome and vertebrobasilar insufficiency, 
5 vascular dementia such as multi-infarct dementia, periventricular leukomalacia, 
vascular headache such as cluster headache, migraine, dementia such as AIDS 
Dementia Complex, presenile dementia such as Alzheimer's Disease and Creutzfeldt- 
Jakob Syndrome, senile dementia such as Alzheimer's Disease and progressive 
supranuclear palsy, vascular dementia such as multi-infarct dementia, encephalitis 

10 which include encephalitis periaxialis, viral encephalitis such as epidemic 
encephalitis, Japanese Encephalitis, St. Louis Encephalitis, tick-borne encephalitis 
and West Nile Fever, acute disseminated encephalomyelitis, meningoencephalitis 
such as uveomeningoencephalitic syndrome, Postencephalitic Parkinson Disease and 
subacute sclerosing panencephalitis, encephalomalacia such as periventricular 

15 leukomalacia, epilepsy such as generalized epilepsy which includes infantile spasms, 
absence epilepsy, myoclonic epilepsy which includes MERRF Syndrome, tonic- 
clonic epilepsy, partial epilepsy such as complex partial epilepsy, frontal lobe 
epilepsy and temporal lobe epilepsy, post-traumatic epilepsy, status epilepticus such 
as Epilepsia Partialis Continua, Hallervorden-Spatz Syndrome, hydrocephalus such as 

20 Dandy-Walker Syndrome and normal pressure hydrocephalus, hypothalamic diseases 
such as hypothalamic neoplasms, cerebral malaria, narcolepsy which includes 
cataplexy, bulbar poliomyelitis, cerebri pseudotumor, Rett Syndrome, Reye's 
Syndrome, thalamic diseases, cerebral toxoplasmosis, intracranial tuberculoma and 
Zellweger Syndrome, central nervous system infections such as AIDS Dementia 

25 Complex, Brain Abscess, subdural empyema, encephalomyelitis such as Equine 
Encephalomyelitis, Venezuelan Equine Encephalomyelitis, Necrotizing Hemorrhagic 
Encephalomyelitis, Visna, cerebral malaria, meningitis such as arachnoiditis, aseptic 
meningtitis such as viral meningtitis which includes lymphocytic choriomeningitis. 
Bacterial meningtitis which includes Haemophilus Meningtitis, Listeria Meningtitis, 

30 Meningococcal Meningtitis such as Waterhouse-Friderichsen Syndrome, 
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Pneumococcal Meningtitis and meningeal tuberculosis, fungal meningitis such as 
Cryptococcal Meningtitis, subdural effusion, meningoencephalitis such as 
uvemeningoencephalitic syndrome, myelitis such as transverse myelitis, neurosyphilis 
such as tabes dorsalis, poliomyelitis which includes bulbar poliomyelitis and 
5 postpoliomyelitis syndrome, prion diseases (such as Creutzfeldt-Jakob Syndrome, 
Bovine Spongiform Encephalopathy, Gerstmann-Straussler Syndrome, Kuru, Scrapie) 
cerebral toxoplasmosis, central nervous system neoplasms such as brain neoplasms 
that include cerebellear neoplasms such as infratentorial neoplasms, cerebral ventricle 
neoplasms such as choroid plexus neoplasms, hypothalamic neoplasms and 

10 supratentorial neoplasms, meningeal neoplasms, spinal cord neoplasms which include 
epidural neoplasms, demyelinating diseases such as Canavan Diseases, diffuse 
cerebral sceloris which includes adrenoleukodystrophy, encephalitis periaxialis, 
globoid cell leukodystrophy, diffuse cerebral sclerosis such as metachromatic 
leukodystrophy, allergic encephalomyelitis, necrotizing hemorrhagic 

15 encephalomyelitis, progressive multifocal leukoencephalopathy, multiple sclerosis, 
central pontine myelinolysis, transverse myelitis, neuromyelitis optica, Scrapie, 
Swayback, Chronic Fatigue Syndrome, Visna, High Pressure Nervous Syndrome, 
Meningism, spinal cord diseases such as amyotonia congenita, amyotrophic lateral 
sclerosis, spinal muscular atrophy such as Werdnig-Hoffmann Disease, spinal cord 

20 compression, spinal cord neoplasms such as epidural neoplasms, syringomyelia, 
Tabes Dorsalis, Stiff-Man Syndrome, mental retardation such as Angelman 
Syndrome, Cri-du-Chat Syndrome, De Lange's Syndrome, Down Syndrome, 
Gangliosidoses such as gangliosidoses G(M1), Sandhoff Disease, Tay-Sachs Disease, 
Hartnup Disease, homocystinuria, Laurence-Moon- Biedl Syndrome, Lesch-Nyhan 

25 Syndrome, Maple Syrup Urine Disease, mucolipidosis such as fucosidosis, neuronal 
ceroid-lipofuscinosis, oculocerebrorenal syndrome, phenylketonuria such as maternal 
phenylketonuria, Prader-Willi Syndrome, Rett Syndrome, Rubinstein-Taybi 
Syndrome, Tuberous Sclerosis, WAGR Syndrome, nervous system abnormalities 
such as holoprosencephaly, neural tube defects such as anencephaly which includes 

30 hydrangencephaly, Arnold-Chairi Deformity, encephalocele, meningocele, 
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meningomyelocele, spinal dysraphism such as spina bifida cystica and spina bifida 
occulta, hereditary motor and sensory neuropathies which include Charcot-Marie 
Disease, Hereditary optic atrophy, Refsum's Disease, hereditary spastic paraplegia, 
Werdnig-Hoffmann Disease, Hereditary Sensory and Autonomic Neuropathies such 
5 as Congenital Analgesia and Familial Dysautonomia, Neurologic manifestations 
(such as agnosia that include Gerstmann's Syndrome, Amnesia such as retrograde 
amnesia, apraxia, neurogenic bladder, cataplexy, communicative disorders such as 
hearing disorders that includes deafness, partial hearing loss, loudness recruitment 
and tinnitus, language disorders such as aphasia which include agraphia, anomia, 

10 broca aphasia, and Wernicke Aphasia, Dyslexia such as Acquired Dyslexia, language 
development disorders, speech disorders such as aphasia which includes anomia, 
broca aphasia and Wernicke Aphasia, articulation disorders, communicative disorders 
such as speech disorders which include dysarthria, echolalia, mutism and stuttering, 
voice disorders such as aphonia and hoarseness, decerebrate state, delirium, 

15 fasciculation, hallucinations, meningism, movement disorders such as angelman 
syndrome, ataxia, athetosis, chorea, dystonia, hypokinesia, muscle hypotonia, 
myoclonus, tic, torticollis and tremor, muscle hypertonia such as muscle rigidity such 
as stiff-man syndrome, muscle spasticity, paralysis such as facial paralysis which 
includes Herpes Zoster Oticus, Gastroparesis, Hemiplegia, ophthalmoplegia such as 

20 diplopia, Duane's Syndrome, Horner's Syndrome, Chronic progressive external 
ophthalmoplegia such as Kearns Syndrome, Bulbar Paralysis, Tropical Spastic 
Paraparesis, Paraplegia such as Brown-Sequard Syndrome, quadriplegia, respiratory 
paralysis and vocal cord paralysis, paresis, phantom limb, taste disorders such as 
ageusia and dysgeusia, vision disorders such as amblyopia, blindness, color vision 

25 defects, diplopia, hemianopsia, scotoma and subnormal vision, sleep disorders such as 
hypersomnia which includes Kleine-Levin Syndrome, insomnia, and somnambulism, 
spasm such as trismus, unconsciousness such as coma, persistent vegetative state and 
syncope and vertigo, neuromuscular diseases such as amyotonia congenita, 
amyotrophic lateral sclerosis, Lambert-Eaton Myasthenic Syndrome, motor neuron 

30 disease, muscular atrophy such as spinal muscular atrophy, Charcot-Marie Disease 
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and Werdnig-Hoffmann Disease, Postpoliomyelitis Syndrome, Muscular Dystrophy, 
Myasthenia Gravis, Myotonia Atrophica, Myotonia Confenita, Nemaline Myopathy, 
Familial Periodic Paralysis, Multiplex Paramyoclonus, Tropical Spastic Paraparesis 
and Stiff-Man Syndrome, peripheral nervous system diseases such as acrodynia, 
5 amyloid neuropathies, autonomic nervous system diseases such as Adie's Syndrome, 
Barre-Lieou Syndrome, Familial Dysautonomia, Horner's Syndrome, Reflex 
Sympathetic Dystrophy and Shy-Drager Syndrome, Cranial Nerve Diseases such as 
Acoustic Nerve Diseases such as Acoustic Neuroma which includes 
Neurofibromatosis 2, Facial Nerve Diseases such as Facial Neuralgia,Melkersson- 

10 Rosenthal Syndrome, ocular motility disorders which includes amblyopia, nystagmus, 
oculomotor nerve paralysis, ophthalmoplegia such as Duane's Syndrome, Horner's 
Syndrome, Chronic Progressive External Ophthalmoplegia which includes Kearns 
Syndrome, Strabismus such as Esotropia and Exotropia, Oculomotor Nerve Paralysis, 
Optic Nerve Diseases such as Optic Atrophy which includes Hereditary Optic 

15 Atrophy, Optic Disk Drusen, Optic Neuritis such as Neuromyelitis Optica, 
Papilledema, Trigeminal Neuralgia, Vocal Cord Paralysis, Demyelinating Diseases 
such as Neuromyelitis Optica and Swayback, Diabetic neuropathies such as diabetic 
foot, nerve compression syndromes such as carpal tunnel syndrome, tarsal tunnel 
syndrome, thoracic outlet syndrome such as cervical rib syndrome, ulnar nerve 

20 compression syndrome, neuralgia such as causalgia, cervico-brachial neuralgia, facial 
neuralgia and trigeminal neuralgia, neuritis such as experimental allergic neuritis, 
optic neuritis, polyneuritis, polyradiculoneuritis and radiculities such as 
polyradiculitis, hereditary motor and sensory neuropathies such as Charcot-Marie 
Disease, Hereditary Optic Atrophy, Refsum's Disease, Hereditary Spastic Paraplegia 

25 and Werdnig-Hoffmann Disease, Hereditary Sensory and Autonomic Neuropathies 
which include Congenital Analgesia and Familial Dysautonomia, POEMS Syndrome, 
Sciatica, Gustatory Sweating and Tetany). 

Infectious Disease 
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Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention can be used to treat or detect infectious agents. For example, by 
increasing the immune response, particularly increasing the proliferation and 
differentiation of B and/or T cells, infectious diseases may be treated. The immune 
5 response may be increased by either enhancing an existing immune response, or by 
initiating a new immune response. Alternatively, polynucleotides or polypeptides, as 
well as agonists or antagonists of the present invention may also directly inhibit the 
infectious agent, without necessarily eliciting an immune response. 

Viruses are one example of an infectious agent that can cause disease or 

10 symptoms that can be treated or detected by a polynucleotide or polypeptide and/or 
agonist or antagonist of the present invention. Examples of viruses, include, but are 
not limited to Examples of viruses, include, but are not limited to the following DNA 
and RNA viruses and viral families: Arbovirus, Adenoviridae, Arenaviridae, 
Arterivirus, Birnaviridae, Bunyaviridae, Caliciviridae, Circoviridae, Coronaviridae, 

15 Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae (Hepatitis), Herpesviridae (such as, 
Cytomegalovirus, Herpes Simplex, Herpes Zoster), Mononegavirus (e.g., 
Paramyxoviridae, Morbillivirus, Rhabdoviridae), Orthomyxoviridae (e.g., Influenza 
A, Influenza B, and parainfluenza), Papiloma virus, Papovaviridae, Parvoviridae, 
Picornaviridae, Poxviridae (such as Smallpox or Vaccinia), Reoviridae (e.g., 

20 Rotavirus), Retroviridae (HTLV-I, HTLV-II, Lentivirus), and Togaviridae (e.g., 
Rubivirus). Viruses falling within these families can cause a variety of diseases or 
symptoms, including, but not limited to: arthritis, bronchiollitis, respiratory syncytial 
virus, encephalitis, eye infections (e.g., conjunctivitis, keratitis), chronic fatigue 
syndrome, hepatitis (A, B, C, E, Chronic Active, Delta), Japanese B encephalitis, 

25 Junin, Chikungunya, Rift Valley fever, yellow fever, meningitis, opportunistic 
infections (e.g., AIDS), pneumonia, Burkitt's Lymphoma, chickenpox, hemorrhagic 
fever, Measles, Mumps, Parainfluenza, Rabies, the common cold, Polio, leukemia, 
Rubella, sexually transmitted diseases, skin diseases (e.g., Kaposi's, warts), and 
viremia. polynucleotides or polypeptides, or agonists or antagonists of the invention, 

30 can be used to treat or detect any of these symptoms or diseases. In specific 
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embodiments, polynucleotides, polypeptides, or agonists or antagonists of the 
invention are used to treat: meningitis, Dengue, EBV, and/or hepatitis (e.g., hepatitis 
B). In an additional specific embodiment polynucleotides, polypeptides, or agonists 
or antagonists of the invention are used to treat patients nonresponsive to one or more 
5 other commercially available hepatitis vaccines. In a further specific embodiment 
polynucleotides, polypeptides, or agonists or antagonists of the invention are used to 
treat AIDS. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and 
that can be treated or detected by a polynucleotide or polypeptide and/or agonist or 

10 antagonist of the present invention include, but not limited to, include, but not limited 
to, the following Gram-Negative and Gram-positive bacteria and bacterial families 
and fungi: Actinomycetales (e.g., Corynebacterium, Mycobacterium, Norcardia), 
Cryptococcus neoformans, Aspergillosis, Bacillaceae (e.g., Anthrax, Clostridium), 
Bacteroidaceae, Blastomycosis, Bordetella, Borrelia (e.g., Borrelia burgdorferi, 

15 Brucellosis, Candidiasis, Campylobacter, Coccidioidomycosis, Cryptococcosis, 
Dermatocycoses, E. coli (e.g., Enterotoxigenic E. coli and Enterohemorrhagic E. 
coli), Enterobacteriaceae (Klebsiella, Salmonella (e.g., Salmonella typhi, and 
Salmonella paratyphi), Serratia, Yersinia), Erysipelothrix, Helicobacter, 
Legionellosis, Leptospirosis, Listeria, Mycoplasmatales, Mycobacterium leprae, 

20 Vibrio cholerae, Neisseriaceae (e.g., Acinetobacter, Gonorrhea, Menigococcal), 
Meisseria meningitidis, Pasteurellacea Infections (e.g., Actinobacillus, Heamophilus 
(e.g., Heamophilus influenza type B), Pasteurella), Pseudomonas, Rickettsiaceae, 
Chlamydiaceae, Syphilis, Shigella spp., Staphylococcal, Meningiococcal, 
Pneumococcal and Streptococcal (e.g., Streptococcus pneumoniae and Group B 

25 Streptococcus). These bacterial or fungal families can cause the following diseases or 
symptoms, including, but not limited to: bacteremia, endocarditis, eye infections 
(conjunctivitis, tuberculosis, uveitis), gingivitis, opportunistic infections (e.g., AIDS 
related infections), paronychia, prosthesis-related infections, Reiter's Disease, 
respiratory tract infections, such as Whooping Cough or Empyema, sepsis, Lyme 

30 Disease, Cat-Scratch Disease, Dysentery, Paratyphoid Fever, food poisoning, 
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Typhoid, pneumonia, Gonorrhea, meningitis (e.g., mengitis types A and B), 
Chlamydia, Syphilis, Diphtheria, Leprosy, Paratuberculosis, Tuberculosis, Lupus, 
Botulism, gangrene, tetanus, impetigo, Rheumatic Fever, Scarlet Fever, sexually 
transmitted diseases, skin diseases (e.g., cellulitis, dermatocycoses), toxemia, urinary 
5 tract infections, wound infections. Polynucleotides or polypeptides, agonists or 
antagonists of the invention, can be used to treat or detect any of these symptoms or 
diseases. In specific embodiments, Ppolynucleotides, polypeptides, agonists or 
antagonists of the invention are used to treat: tetanus, Diptheria, botulism, and/or 
meningitis type B. 

10 Moreover, parasitic agents causing disease or symptoms that can be treated or 

detected by a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention include, but not limited to, the following families or class: 
Amebiasis, Babesiosis, Coccidiosis, Cryptosporidiosis, Dientamoebiasis, Dourine, 
Ectoparasitic, Giardiasis, Helminthiasis, Leishmaniasis, Theileriasis, Toxoplasmosis, 

15 Trypanosomiasis, and Trichomonas and Sporozoans (e.g., Plasmodium virax, 
Plasmodium falciparium, Plasmodium malariae and Plasmodium ovale). These 
parasites can cause a variety of diseases or symptoms, including, but not limited to: 
Scabies, Trombiculiasis, eye infections, intestinal disease (e.g., dysentery, giardiasis), 
liver disease, lung disease, opportunistic infections (e.g., AIDS related), malaria, 

20 pregnancy complications, and toxoplasmosis, polynucleotides or polypeptides, or 
agonists or antagonists of the invention, can be used to treat or detect any of these 
symptoms or diseases. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention of the present invention could either be by administering an 

25 effective amount of a polypeptide to the patient, or by removing cells from the 
patient, supplying the cells with a polynucleotide of the present invention, and 
returning the engineered cells to the patient (ex vivo therapy). Moreover, the 
polypeptide or polynucleotide of the present invention can be used as an antigen in a 
vaccine to raise an immune response against infectious disease. 



30 
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Regeneration 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention can be used to differentiate, proliferate, and attract cells, leading to 
the regeneration of tissues. (See, Science 276:59-87 (1997).) The regeneration of 
5 tissues could be used to repair, replace, or protect tissue damaged by congenital 
defects, trauma (wounds, burns, incisions, or ulcers), age, disease (e.g. osteoporosis, 
osteocarthritis, periodontal disease, liver failure), surgery, including cosmetic plastic 
surgery, fibrosis, reperfusion injury, or systemic cytokine damage. 

Tissues that could be regenerated using the present invention include organs 

10 (e.g., pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 
or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, 
and skeletal (bone, cartilage, tendon, and ligament) tissue. Preferably, regeneration 
occurs without or decreased scarring. Regeneration also may include angiogenesis. 

Moreover, polynucleotides or polypeptides, as well as agonists or antagonists 

15 of the present invention, may increase regeneration of tissues difficult to heal. For 
example, increased tendon/ligament regeneration would quicken recovery time after 
damage. Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention could also be used prophylactically in an effort to avoid damage. 
Specific diseases that could be treated include of tendinitis, carpal tunnel syndrome, 

20 and other tendon or ligament defects. A further example of tissue regeneration of 
non-healing wounds includes pressure ulcers, ulcers associatedwith vascular 
insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using 
polynucleotides or polypeptides, as well as agonists or antagonists of the present 

25 invention, to proliferate and differentiate nerve cells. Diseases that could be treated 
using this method include central and peripheral nervous system diseases, 
neuropathies, or mechanical and traumatic disorders (e.g., spinal cord disorders, head 
trauma, cerebrovascular disease, and stoke). Specifically, diseases associated with 
peripheral nerve injuries, peripheral neuropathy (e.g., resulting from chemotherapy or 

30 other medical therapies), localized neuropathies, and central nervous system diseases 
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(e.g., Alzheimer's disease, Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome), could all be treated using the 
polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention. 

5 

Chemotaxis 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention may have chemotaxis activity. A chemotaxic molecule attracts or 
mobilizes cells (e.g., monocytes, fibroblasts, neutrophils, T-cells, mast cells, 
10 eosinophils, epithelial and/or endothelial cells) to a particular site in the body, such as 
inflammation, infection, or site of hyperproliferation. The mobilized cells can then 
fight off and/or heal the particular trauma or abnormality. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
. present invention may increase chemotaxic activity of particular cells. These 
15 chemotactic molecules can then be used to treat inflammation, infection, 
hyperproliferative disorders, or any immune system disorder by increasing the 
number of cells targeted to a particular location in the body. For example, 
chemotaxic molecules can be used to treat wounds and other trauma to tissues by 
attracting immune cells to the injured location. Chemotactic molecules of the present 
20 invention can also attract fibroblasts, which can be used to treat wounds. 

It is also contemplated that polynucleotides or polypeptides, as well as 
agonists or antagonists of the present invention may inhibit chemotactic activity. 
These molecules could also be used to treat disorders. Thus, polynucleotides or 
polypeptides, as well as agonists or antagonists of the present invention could be used 
25 as an inhibitor of chemotaxis. 

Binding Activity 

A polypeptide of the present invention may be used to screen for molecules 
that bind to the polypeptide or for molecules to which the polypeptide binds. The 
30 binding of the polypeptide and the molecule may activate (agonist), increase, inhibit 
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(antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 
of such molecules include antibodies, oligonucleotides, proteins (e.g., receptors),or 
small molecules. 

Preferably, the molecule is closely related to the natural ligand of the 
5 polypeptide, e.g., a fragment of the ligand, or a natural substrate, a ligand, a structural 
or functional mimetic. (See, Coligan et al., Current Protocols in Immunology 
l(2):Chapter 5 (1991).) Similarly, the molecule can be closely related to the natural 
receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 
of being bound by the polypeptide (e.g., active site). In either case, the molecule can 
10 be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate 
cells which express the polypeptide. Preferred cells include cells from mammals, 
yeast, Drosophila, or E. coli. Cells expressing the polypeptide (or cell membrane 
containing the expressed polypeptide) are then preferably contacted with a test 
15 compound potentially containing the molecule to observe binding, stimulation, or 
inhibition of activity of either the polypeptide or the molecule. 

The assay may simply test binding of a candidate compound to the 
polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the 
20 candidate compound results in a signal generated by binding to the polypeptide. 

Alternatively, the assay can be carried out using cell-free preparations, 
polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate 
compound with a solution containing a polypeptide, measuring polypeptide/molecule 
25 activity or binding, and comparing the polypeptide/molecule activity or binding to a 
standard. 

Preferably, an ELISA assay can measure polypeptide level or activity in a 
sample (e.g., biological sample) using a monoclonal or polyclonal antibody. The 
antibody can measure polypeptide level or activity by either binding, directly or 
30 indirectly, to the polypeptide or by competing with the polypeptide for a substrate. 
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Additionally, the receptor to which the polypeptide of the present invention 
binds can be identified by numerous methods known to those of skill in the art, for 
example, ligand panning and FACS sorting (Coligan, et al., Current Protocols in 
Immun., 1(2), Chapter 5, (1991)). For example, expression cloning is employed 
5 wherein polyadenylated RNA is prepared from a cell responsive to the polypeptides, 
for example, NIH3T3 cells which are known to contain multiple receptors for the 
FGF family proteins, and SC-3 cells, and a cDNA library created from this RNA is 
divided into pools and used to transfect COS cells or other cells that are not 
responsive to the polypeptides. Transfected cells which are grown on glass slides are 

10 exposed to the polypeptide of the present invention, after they have been labelled. 
The polypeptides can be labeled by a variety of means including iodination or 
inclusion of a recognition site for a site-specific protein kinase. 

Following fixation and incubation, the slides are subjected to auto- 
radiographic analysis. Positive pools are identified and sub-pools are prepared and 

15 re-transfected using an iterative sub-pooling and re-screening process, eventually 
yielding a single clones that encodes the putative receptor. 

As an alternative approach for receptor identification, the labeled polypeptides 
can be photoaffinity linked with cell membrane or extract preparations that express 
the receptor molecule. Cross-linked material is resolved by PAGE analysis and 

20 exposed to X-ray film. The labeled complex containing the receptors of the 
polypeptides can be excised, resolved into peptide fragments, and subjected to protein 
microsequencing. The amino acid sequence obtained from microsequencing would 
be used to design a set of degenerate oligonucleotide probes to screen a cDNA library 
to identify the genes encoding the putative receptors. 

25 Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, 

and/or codon-shuffling (collectively referred to as "DNA shuffling") may be 
employed to modulate the activities of the polypeptide of the present invention 
thereby effectively generating agonists and antagonists of the polypeptide of the 
present invention. See generally, U.S. Patent Nos. 5,605,793, 5,81 1,238, 5,830,721, 

30 5,834,252, and 5,837,458, and Patten, P. A., et ai, Curr. Opinion Biotechnol. 8:724- 
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33 (1997); Harayama, S. Trends BiotechnoL 16(2):76-82 (1998); Hansson, L. O., et 
aL, J. Mol Biol. 287:265-76 (1999); and Lorenzo, M. M. and Blasco, R. 
Biotechniques 24(2):308-13 (1998) (each of these patents and publications are hereby 
incorporated by reference). In one embodiment, alteration of polynucleotides and 
5 corresponding polypeptides may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two or more DNA segments into a desired molecule by 
homologous, or site-specific, recombination. In another embodiment, polynucleotides 
and corresponding polypeptides may be alterred by being subjected to random 
mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior 

10 to recombination. In another embodiment, one or more components, motifs, sections, 
parts, domains, fragments, etc., of the polypeptide of the present invention may be 
recombined with one or more components, motifs, sections, parts, domains, 
fragments, etc. of one or more heterologous molecules. In preferred embodiments, 
the heterologous molecules are family members. In further preferred embodiments, 

15 the heterologous molecule is a growth factor such as, for example, platelet-derived 
growth factor (PDGF), insulin-like growth factor (IGF-I), transforming growth factor 
(TGF)-alpha, epidermal growth factor (EGF), fibroblast growth factor (FGF), TGF- 
beta, bone morphogenetic protein (BMP)-2, BMP-4, BMP-5, BMP-6, BMP-7, 
activins A and B, decapentaplegic(dpp), 60 A, OP-2, dorsalin, growth differentiation 

20 factors (GDFs), nodal, MIS, inhibin-alpha, TGF-betal, TGF-beta2, TGF-beta3, TGF- 
beta5, and glial-derived neurotrophic factor (GDNF). 

Other preferred fragments are biologically active fragments of the polypeptide 
of the present invention. Biologically active fragments are those exhibiting activity 
similar, but not necessarily identical, to an activity of the polypeptide of the present 

25 invention. The biological activity of the fragments may include an improved desired 
activity, or a decreased undesirable activity. 

Additionally, this invention provides a method of screening compounds to 
identify those which modulate the action of the polypeptide of the present invention. 
An example of such an assay comprises combining a mammalian fibroblast cell, a the 

30 polypeptide of the present invention, the compound to be screened and ^[H] 
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thymidine under cell culture conditions where the fibroblast cell would normally 
proliferate. A control assay may be performed in the absence of the compound to be 
screened and compared to the amount of fibroblast proliferation in the presence of the 
compound to determine if the compound stimulates proliferation by determining the 
5 uptake of 3 [H] thymidine in each case. The amount of fibroblast cell proliferation is 
measured by liquid scintillation chromatography which measures the incorporation of 
3 [H] thymidine. Both agonist and antagonist compounds may be identified by this 
procedure. 

In another method, a mammalian cell or membrane preparation expressing a 

10 receptor for a polypeptide of the present invention is incubated with a labeled 
polypeptide of the present invention in the presence of the compound. The ability of 
the compound to enhance or block this interaction could then be measured. 
Alternatively, the response of a known second messenger system following 
interaction of a compound to be screened and the receptor is measured and the ability 

15 of the compound to bind to the receptor and elicit a second messenger response is 
measured to determine if the compound is a potential agonist or antagonist. Such 
second messenger systems include but are not limited to, cAMP guanylate cyclase, 
ion channels or phosphoinositide hydrolysis. 

All of these above assays can be used as diagnostic or prognostic markers. 

20 The molecules discovered using these assays can be used to treat disease or to bring 
about a particular result in a patient (e.g., blood vessel growth) by activating or 
inhibiting the polypeptide/molecule. Moreover, the assays can discover agents which 
may inhibit or enhance the production of the polypeptides of the invention from 
suitably manipulated cells or tissues. 

25 Therefore, the invention includes a method of identifying compounds which 

bind to a polypeptide of the invention comprising the steps of: (a) incubating a 
candidate binding compound with a polypeptide of the present invention; and (b) 
determining if binding has occurred. Moreover, the invention includes a method of 
identifying agonists/antagonists comprising the steps of: (a) incubating a candidate 

30 compound with a polypeptide of the present invention, (b) assaying a biological 
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activity, and (b) determining if a biological activity of the polypeptide has been 
altered. 

Targeted Deiiverv 

5 In another embodiment, the invention provides a method of delivering 

compositions to targeted cells expressing a receptor for a polypeptide of the 
invention, or cells expressing a cell bound form of a polypeptide of the invention. 

As discussed herein, polypeptides or antibodies of the invention may be 
associated with heterologous polypeptides, heterologous nucleic acids, toxins, or 

10 prodrugs via hydrophobic, hydrophilic, ionic and/or covalent interactions. In one 
embodiment, the invention provides a method for the specific delivery of 
compositions of the invention to cells by administering polypeptides of the invention 
(including antibodies) that are associated with heterologous polypeptides or nucleic 
acids. In one example, the invention provides a method for delivering a therapeutic 

15 protein into the targeted cell. In another example, the invention provides a method for 
delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or double 
stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or replicate 
episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific 

20 destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides 
of the invention (e.g., polypeptides of the invention or antibodies of the invention) in 
association with toxins or cytotoxic prodrugs. 

By "toxin" is meant compounds that bind and activate endogenous cytotoxic 
effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of 

25 toxins, or any molecules or enzymes not normally present in or on the surface of a 
cell that under defined conditions cause the cell's death. Toxins that may be used 
according to the methods of the invention include, but are not limited to, 
radioisotopes known in the art, compounds such as, for example, antibodies (or 
complement fixing containing portions thereof) that bind an inherent or induced 

30 endogenous cytotoxic effector system, thymidine kinase, endonuclease, RNAse, alpha 
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toxin, ricin, abrin, Pseudomonas exotoxin A, diphtheria toxin, saporin, momordin, 
gelonin, pokeweed antiviral protein, alpha-sarcin and cholera toxin. By "cytotoxic 
prodrug" is meant a non-toxic compound that is converted by an enzyme, normally 
present in the cell, into a cytotoxic compound. Cytotoxic prodrugs that may be used 
5 according to the methods of the invention include, but are not limited to, glutamyl 
derivatives of benzoic acid mustard alkylating agent, phosphate derivatives of 
etoposide or mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetamide 
derivatives of doxorubicin. 

10 Drug Screening 

Further contemplated is the use of the polypeptides of the present invention, or 
the polynucleotides encoding these polypeptides, to screen for molecules which 
modify the activities of the polypeptides of the present invention. Such a method 
would include contacting the polypeptide of the present invention with a selected 

15 compound(s) suspected of having antagonist or agonist activity, and assaying the 
activity of these polypeptides following binding. 

This invention is particularly useful for screening therapeutic compounds by 
using the polypeptides of the present invention, or binding fragments thereof, in any 
of a variety of drug screening techniques. The polypeptide or fragment employed in 

20 such a test may be affixed to a solid support, expressed on a cell surface, free in 
solution, or located intracellularly. One method of drug screening utilizes eukaryotic 
or prokaryotic host cells which are stably transformed with recombinant nucleic acids 
expressing the polypeptide or fragment. Drugs are screened against such transformed 
cells in competitive binding assays. One may measure, for example, the formulation 

25 of complexes between the agent being tested and a polypeptide of the present 
invention. 

Thus, the present invention provides methods of screening for drugs or any 
other agents which affect activities mediated by the polypeptides of the present 
invention. These methods comprise contacting such an agent with a polypeptide of 
30 the present invention or a fragment thereof and assaying for the presence of a 
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complex between the agent and the polypeptide or a fragment thereof, by methods 
well known in the art. In such a competitive binding assay, the agents to screen are 
typically labeled. Following incubation, free agent is separated from that present in 
bound form, and the amount of free or uncomplexed label is a measure of the ability 

5 of a particular agent to bind to the polypeptides of the present invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present 
invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13, 1984, which is incorporated herein by reference herein. 

10 Briefly stated, large numbers of different small peptide test compounds are 
synthesized on a solid substrate, such as plastic pins or some other surface. The 
peptide test compounds are reacted with polypeptides of the present invention and 
washed. Bound polypeptides are then detected by methods well known in the art. 
Purified polypeptides are coated directly onto plates for use in the aforementioned 

15 drug screening techniques. In addition, non-neutralizing antibodies may be used to 
capture the peptide and immobilize it on the solid support. 

This invention also contemplates the use of competitive drug screening assays 
in which neutralizing antibodies capable of binding polypeptides of the present 
invention specifically compete with a test compound for binding to the polypeptides 

20 or fragments thereof. In this manner, the antibodies are used to detect the presence of 
any peptide which shares one or more antigenic epitopes with a polypeptide of the 
invention. 

Antisense And Ribozvme (Antagonists) 

25 In specific embodiments, antagonists according to the present invention are 

nucleic acids corresponding to the sequences contained in SEQ ID NO:X, or the 
complementary strand thereof, and/or to nucleotide sequences contained in the cDNA 
contained in the related cDNA clone identified in Table 1. In one embodiment, 
antisense sequence is generated internally, by the organism, in another embodiment, 

30 the antisense sequence is separately administered (see, for example, O'Connor, J., 
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Neurochem. 56:560 (1991). Oligodeoxynucleotides as Antisense Inhibitors of Gene 
Expression, CRC Press, Boca Raton, FL (1988). Antisense technology can be used to 
control gene expression through antisense DNA or RNA, or through triple-helix 
formation. Antisense techniques are discussed for example, in Okano, J., Neurochem. 
5 56:560 (1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, 
CRC Press, Boca Raton, FL (1988). Triple helix formation is discussed in, for 
instance, Lee et al., Nucleic Acids Research 6:3073 (1979); Cooney et al., Science 
241:456 (1988); and Dervan et al., Science 251 : 1300 (1991). The methods are based 
on binding of a polynucleotide to a complementary DNA or RNA. 

10 For example, the use of c-myc and c-myb antisense RNA constructs to inhibit 

the growth of the non- lymphocytic leukemia cell line HL-60 and other cell lines was 
previously described. (Wickstrom et al. (1988); Anfossi et al. (1989)). These 
experiments were performed in vitro by incubating cells with the oligoribonucleotide. 
A similar procedure for in vivo use is described in WO 91/15580. Briefly, a pair of 

15 oligonucleotides for a given antisense RNA is produced as follows: A sequence 
complimentary to the first 15 bases of the open reading frame is flanked by an EcoRl 
site on the 5 end and a Hindlll site on the 3 end. Next, the pair of oligonucleotides 
is heated at 90°C for one minute and then annealed in 2X ligation buffer (20mM 
TRIS HC1 pH 7.5, lOmM MgC12, 10MM dithiothreitol (DTT) and 0.2 mM ATP) and 

20 then ligated to the EcoRl/Hind III site of the retroviral vector PMV7 (WO 91/15580). 

For example, the 5 ! coding portion of a polynucleotide that encodes the 
polypeptide of the present invention may be used to design an antisense RNA 
oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide 
is designed to be complementary to a region of the gene involved in transcription 

25 thereby preventing transcription and the production of the receptor. The antisense 
RNA oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the 
mRNA molecule into receptor polypeptide. 

In one embodiment, the antisense nucleic acid of the invention is produced 
intracellular^ by transcription from an exogenous sequence. For example, a vector or 

30 a portion thereof, is transcribed, producing an antisense nucleic acid (RNA) of the 
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invention. Such a vector would contain a sequence encoding the antisense nucleic 
acid. Such a vector can remain episomal or become chromosomally integrated, as 
long as it can be transcribed to produce the desired antisense RNA. Such vectors can 
be constructed by recombinant DNA technology methods standard in the art. Vectors 
5 can be plasmid, viral, or others known in the art, used for replication and expression 
in vertebrate cells. Expression of the sequence encoding the polypeptide of the 
present invnetion or fragments thereof, can be by any promoter known in the art to act 
in vertebrate, preferably human cells. Such promoters can be inducible or 
constitutive. Such promoters include, but are not limited to, the SV40 early promoter 

10 region (Bernoist and Chambon, Nature 29:304-3 10 (1981), the promoter contained in 
the 3' long terminal repeat of Rous sarcoma virus (Yamamoto et al., Cell 22:787-797 
(1980), the herpes thymidine promoter (Wagner et al., Proc. Natl. Acad. Sci. U.S.A. 
78:1441-1445 (1981), the regulatory sequences of the metallothionein gene (Brinster, 
et al., Nature 296:39-42 (1982)), etc. 

15 The antisense nucleic acids of the invention comprise a sequence 

complementary to at least a portion of an RNA transcript of a gene of the present 
invention. However, absolute complementarity, although preferred, is not required. 
A sequence "complementary to at least a portion of an RNA," referred to herein, 
means a sequence having sufficient complementarity to be able to hybridize with the 

20 RNA, forming a stable duplex; in the case of double stranded antisense nucleic acids, 
a single strand of the duplex DNA may thus be tested, or triplex formation may be 
assayed. The ability to hybridize will depend on both the degree of complementarity 
and the length of the antisense nucleic acid. Generally, the larger the hybridizing 
nucleic acid, the more base mismatches with a RNA it may contain and still form a 

25 stable duplex (or triplex as the case may be). One skilled in the art can ascertain a 
tolerable degree of mismatch by use of standard procedures to determine the melting 
point of the hybridized complex. 

Oligonucleotides that are complementary to the 5' end of the message, e.g., the 
5' untranslated sequence up to and including the AUG initiation codon, should work 

30 most efficiently at inhibiting translation. However, sequences complementary to the 
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3' untranslated sequences of mRNAs have been shown to be effective at inhibiting 
translation of mRNAs as well. See generally, Wagner, R. ? 1994, Nature 372:333-335. 
Thus, oligonucleotides complementary to either the 5'- or 3 f - non- translated, non- 
coding regions of polynucleotide sequences described herein could be used in an 
5 antisense approach to inhibit translation of endogenous mRNA. Oligonucleotides 
complementary to the 5* untranslated region of the mRNA should include the 
complement of the AUG start codon. Antisense oligonucleotides complementary to 
mRNA coding regions are less efficient inhibitors of translation but could be used in 
accordance with the invention. Whether designed to hybridize to the 5'-, 3'- or coding 

10 region of mRNA of the present invention, antisense nucleic acids should be at least 
six nucleotides in length, and are preferably oligonucleotides ranging from 6 to about 
50 nucleotides in length. In specific aspects the oligonucleotide is at least 10 
nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

The polynucleotides of the invention can be DNA or RNA or chimeric 

15 mixtures or derivatives or modified versions thereof, single-stranded or double- 
stranded. The oligonucleotide can be modified at the base moiety, sugar moiety, or 
phosphate backbone, for example, to improve stability of the molecule, hybridization, 
etc. The oligonucleotide may include other appended groups such as peptides (e.g., 
for targeting host cell receptors in vivo), or agents facilitating transport across the cell 

20 membrane (see, e.g., Letsinger et ah, 1989, Proc. Natl. Acad. Sci. U.S.A. 86:6553- 
6556; Lemaitre et al., 1987, Proc. Natl. Acad. Sci. 84:648-652; PCT Publication No. 
WO88/09810, published December 15, 1988) or the blood-brain barrier (see, e.g., 
PCT Publication No. WO89/10134, published April 25, 1988), hybridization- 
triggered cleavage agents. (See, e.g., Krol et al., 1988, BioTechniques 6:958-976) or 

25 intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 5:539-549). To this end, the 
oligonucleotide may be conjugated to another molecule, e.g., a peptide, hybridization 
triggered cross-linking agent, transport agent, hybridization-triggered cleavage agent, 
etc. 

The antisense oligonucleotide may comprise at least one modified base moiety 
30 which is selected from the group including, but not limited to, 5-fluorouracil, 
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5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine, 
5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
i no sine, N6-isopenteny laden ine, 1 -methyl guanine, 1 -methylinosine, 
5 2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine, 
5-methyIcytosine, N6-adenine, 7-methylguanine, 5-methylaminomethyluracil, 
5-methoxyaminomethyl-2-thiouracil, beta - D-mannosylqueosine, 
5'-methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6- 
isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
10 queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 
5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 
5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurine. 

The antisense oligonucleotide may also comprise at least one modified sugar 
15 moiety selected from the group including, but not limited to, arabinose, 
2-fluoroarabinose, xylulose, and hexose. 

In yet another embodiment, the antisense oligonucleotide comprises at least 
one modified phosphate backbone selected from the group including, but not limited 
to, a phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a 
20 phosphoramidate, a phosphordiamidate, a methylphosphonate, an alkyl 
phosphotriester, and a formacetal or analog thereof. 

In yet another embodiment, the antisense oligonucleotide is an a-anomeric 
oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded 
hybrids with complementary RNA in which, contrary to the usual b-units, the strands 
25 run parallel to each other (Gautier et al., 1987, Nucl. Acids Res. 15:6625-6641). The 
oligonucleotide is a 2'-0-methylribonucleotide (Inoue et al., 1987, Nucl. Acids Res. 
15:6131-6148), or a chimeric RNA-DNA analogue (Inoue et al., 1987, FEBS Lett. 
215:327-330). 

Polynucleotides of the invention may be synthesized by standard methods 
30 known in the art, e.g. by use of an automated DNA synthesizer (such as are 
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commercially available from Biosearch, Applied Biosystems, etc.). As examples, 
phosphorothioate oligonucleotides may be synthesized by the method of Stein et al. 
(1988, Nucl. Acids Res. 16:3209), methylphosphonate oligonucleotides can be 
prepared by use of controlled pore glass polymer supports (Sarin et al., 1988, Proc. 
5 Natl. Acad. Sci. U.S.A. 85:7448-7451), etc. 

While antisense nucleotides complementary to the coding region sequence 
could be used, those complementary to the transcribed untranslated region are most 
preferred. 

Potential antagonists according to the invention also include catalytic RNA, or 

10 a ribozyme (See, e.g., PCT International Publication WO 90/11364, published 
October 4, 1990; Sarver et al, Science 247:1222-1225 (1990). While ribozymes that 
cleave mRNA at site specific recognition sequences can be used to destroy mRNAs, 
the use of hammerhead ribozymes is preferred. Hammerhead ribozymes cleave 
mRNAs at locations dictated by flanking regions that form complementary base pairs 

15 with the target mRNA. The sole requirement is that the target mRNA have the 
following sequence of two bases: 5'-UG-3\ The construction and production of 
hammerhead ribozymes is well known in the art and is described more fully in 
Haseloff and Gerlach, Nature 334:585-591 (1988). There are numerous potential 
hammerhead ribozyme cleavage sites within the nucleotide sequence of SEQ ID 

20 NO:X. Preferably, the ribozyme is engineered so that the cleavage recognition site is 
located near the 5' end of the mRNA; i.e., to increase efficiency and minimize the 
intracellular accumulation of non-functional mRNA transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed 
of modified oligonucleotides ( e.g. for improved stability, targeting, etc.) and should 

25 be delivered to cells which express in vivo. DNA constructs encoding the ribozyme 
may be introduced into the cell in the same manner as described above for the 
introduction of antisense encoding DNA. A preferred method of delivery involves 
using a DNA construct "encoding" the ribozyme under the control of a strong 
constitutive promoter, such as, for example, pol III or pol II promoter, so that 

30 transfected cells will produce sufficient quantities of the ribozyme to destroy 
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endogenous messages and inhibit translation. Since ribozymes unlike antisense 
molecules, are catalytic, a lower intracellular concentration is required for efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth 
and proliferation effects of the polypeptides of the present invention on neoplastic 
5 cells and tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or 
prevent abnormal cellular growth and proliferation, for example, in tumor formation 
or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascular 
diseases, and prevent the proliferation of epithelial lens cells after extracapsular 
10 cataract surgery. Prevention of the mitogenic activity of the polypeptides of the 
present invention may also be desirous in cases such as restenosis after balloon 
angioplasty. 

The antagonist/agonist may also be employed to prevent the growth of scar 
tissue during wound healing. 
15 The antagonist/agonist may also be employed to treat the diseases described 

herein. 

Thus, the invention provides a method of treating disorders or diseases, 
including but not limited to the disorders or diseases listed throughout this 
application, associated with overexpression of a polynucleotide of the present 
20 invention by administering to a patient (a) an antisense molecule directed to the 
polynucleotide of the present invention, and/or (b) a ribozyme directed to the 
polynucleotide of the present invention. 

Other Activities 

25 A polypeptide, polynucleotide, agonist, or antagonist of the present invention, 

as a result of the ability to stimulate vascular endothelial cell growth, may be 
employed in treatment for stimulating re-vascularization of ischemic tissues due to 
various disease conditions such as thrombosis, arteriosclerosis, and other 
cardiovascular conditions. The polypeptide, polynucleotide, agonist, or antagonist of 



WO 00/55180 



PCT/US00/05918 



306 

the present invention may also be employed to stimulate angiogenesis and limb 

regeneration, as discussed above. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention 

may also be employed for treating wounds due to injuries, burns, post-operative tissue 
5 repair, and ulcers since they are mitogenic to various cells of different origins, such as 

fibroblast cells and skeletal muscle cells, and therefore, facilitate the repair or 

replacement of damaged or diseased tissue. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention 

may also be employed stimulate neuronal growth and to treat and prevent neuronal 
10 damage which occurs in certain neuronal disorders or neuro-degenerative conditions 

such as Alzheimer's disease, Parkinson's disease, and AIDS-related complex. A 

polypeptide, polynucleotide, agonist, or antagonist of the present invention may have 

the ability to stimulate chondrocyte growth, therefore, they may be employed to 

enhance bone and periodontal regeneration and aid in tissue transplants or bone 
15 grafts. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention 
may be also be employed to prevent skin aging due to sunburn by stimulating 
keratinocyte growth. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention 

20 may also be employed for preventing hair loss, since FGF family members activate 
hair-forming cells and promotes melanocyte growth. Along the same lines, a 
polypeptide, polynucleotide, agonist, or antagonist of the present invention may be 
employed to stimulate growth and differentiation of hematopoietic cells and bone 
marrow cells when used in combination with other cytokines. 

25 A polypeptide, polynucleotide, agonist, or antagonist of the present invention 

may also be employed to maintain organs before transplantation or for supporting cell 
culture of primary tissues. A polypeptide, polynucleotide, agonist, or antagonist of 
the present invention may also be employed for inducing tissue of mesodermal origin 
to differentiate in early embryos. 
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A polypeptide, polynucleotide, agonist, or antagonist of the present invention 
may also increase or decrease the differentiation or proliferation of embryonic stem 
cells, besides, as discussed above, hematopoietic lineage. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention 
5 may also be used to modulate mammalian characteristics, such as body height, 
weight, hair color, eye color, skin, percentage of adipose tissue, pigmentation, size, 
and shape (e.g., cosmetic surgery). Similarly, a polypeptide, polynucleotide, agonist, 
or antagonist of the present invention may be used to modulate mammalian 
metabolism affecting catabolism, anabolism, processing, utilization, and storage of 
10 energy. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention 
may be used to change a mammal's mental state or physical state by influencing 
biorhythms, caricadic rhythms, depression (including depressive disorders), tendency 
for violence, tolerance for pain, reproductive capabilities (preferably by Activin or 
15 Inhibin-like activity), hormonal or endocrine levels, appetite, libido, memory, stress, 
or other cognitive qualities. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention 
may also be used as a food additive or preservative, such as to increase or decrease 
storage capabilities, fat content, lipid, protein, carbohydrate, vitamins, minerals, 
20 cofactors or other nutritional components. 

The above-recited applications have uses in a wide variety of hosts. Such 
hosts include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, 
horse, mouse, rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non- 
human primate, and human. In specific embodiments, the host is a mouse, rabbit, 
25 goat, guinea pig, chicken, rat, hamster, pig, sheep, dog or cat. In preferred 
embodiments, the host is a mammal. In most preferred embodiments, the host is a 
human. 

Other Preferred Embodiments 
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Other preferred embodiments of the claimed invention include an isolated 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 contiguous nucleotides in the nucleotide 
sequence of SEQ ID NO:X or the complementary strand thereto, and/or the cDNA in 
5 the related cDNA clone contained in the deposit. 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions identified as "Start" and "End" in columns 7 and 8 as defined for SEQ ID 
NO:X in Table 1. 

10 Also preferred is an isolated nucleic acid molecule comprising a nucleotide 

sequence which is at least 95% identical to a sequence of at least about 150 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X or the 
complementary strand thereto, and/or the cDNA in the related cDNA clone contained 
in the deposit. 

15 Further preferred is an isolated nucleic acid molecule comprising a nucleotide 

sequence which is at least 95% identical to a sequence of at least about 500 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X or the 
complementary strand thereto, and/or the cDNA in the related cDNA clone contained 
in the deposit. 

20 A further preferred embodiment is a nucleic acid molecule comprising a 

nucleotide sequence which is at least 95% identical to the nucleotide sequence of 
SEQ ID NO.X in the range of positions identified as "Start" and "End" in columns 7 
and 8 as defined for SEQ ID NO:X in Table 1 . 

A further preferred embodiment is an isolated nucleic acid molecule 

25 comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence of SEQ ID NO:X or the complementary strand thereto, and/or 
the cDNA in the related cDNA clone contained in the deposit. 

Also preferred is an isolated nucleic acid molecule which hybridizes under 
stringent hybridization conditions to a nucleic acid molecule comprising a nucleotide 

30 sequence of SEQ ID NO:X or the complementary strand thereto, and/or the cDNA in 



WO 00/55180 



PCT/US00/05918 



309 

the related cDNA clone contained in the deposit, wherein said nucleic acid molecule 
which hybridizes does not hybridize under stringent hybridization conditions to a 
nucleic acid molecule having a nucleotide sequence consisting of only A residues or 
of only T residues. 

5 Also preferred is a composition of matter comprising a DNA molecule which 

comprises a cDNA clone contained in the deposit. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in the nucleotide sequence of the cDNA in the related cDNA clone 
1 0 contained in the deposit. 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of 
at least 50 contiguous nucleotides is included in the nucleotide sequence of an open 
reading frame sequence encoded by the cDNA in the related cDNA clone contained 
in the deposit. 

15 Also preferred is an isolated nucleic acid molecule comprising a nucleotide 

sequence which is at least 95% identical to sequence of at least 150 contiguous 

nucleotides in the nucleotide sequence encoded by the cDNA in the related cDNA 

clone contained in the deposit. 

A further preferred embodiment is an isolated nucleic acid molecule 
20 comprising a nucleotide sequence which is at least 95% identical to sequence of at 

least 500 contiguous nucleotides in the nucleotide sequence encoded by the cDNA in 

the related cDNA clone contained in the deposit. 

A further preferred embodiment is an isolated nucleic acid molecule 

comprising a nucleotide sequence which is at least 95% identical to the complete 
25 nucleotide sequence encoded by the cDNA in the related cDNA clone contained in 

the deposit. 

A further preferred embodiment is a method for detecting in a biological 
sample a nucleic acid molecule comprising a nucleotide sequence which is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
30 selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X or the 
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complementary strand thereto; and a nucleotide sequence encoded by the cDNA in 
the related cDNA clone contained in the deposit; which method comprises a step of 
comparing a nucleotide sequence of at least one nucleic acid molecule in said sample 
with a sequence selected from said group and determining whether the sequence of 
5 said nucleic acid molecule in said sample is at least 95% identical to said selected 
sequence. 

Also preferred is the above method wherein said step of comparing sequences 
comprises determining the extent of nucleic acid hybridization between nucleic acid 
molecules in said sample and a nucleic acid molecule comprising said sequence 
10 selected from said group. Similarly, also preferred is the above method wherein said 
step of comparing sequences is performed by comparing the nucleotide sequence 
determined from a nucleic acid molecule in said sample with said sequence selected 
from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

15 A further preferred embodiment is a method for identifying the species, tissue 

or cell type of a biological sample which method comprises a step of detecting nucleic 
acid molecules in said sample, if any, comprising a nucleotide sequence that is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X or the 

20 complementary strand thereto; and a nucleotide sequence encoded by the cDNA in 
the related cDNA clone contained in the deposit. 

Also preferred is the above method for identifying the species, tissue or cell 
type of a biological sample which comprises a step of detecting nucleic acid 
molecules comprising a nucleotide sequence in a panel of at least two nucleotide 

25 sequences, wherein at least one sequence in said panel is at least 95% identical to a 
sequence of at least 50 contiguous nucleotides in a sequence selected from said group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a nucleotide sequence of SEQ ID 
NO:X; or the cDNA in the related cDNA clone identified in Table 1 which encodes a 

30 protein, wherein the method comprises a step of detecting in a biological sample 
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obtained from said subject nucleic acid molecules, if any, comprising a nucleotide 
sequence that is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in a sequence selected from the group consisting of: a nucleotide 
sequence of SEQ ID NO:X or the complementary strand thereto; and a nucleotide 
5 sequence of the cDNA in the related cDNA clone contained in the deposit. 

Also preferred is the above method for diagnosing a pathological condition 
which comprises a step of detecting nucleic acid molecules comprising a nucleotide 
sequence in a panel of at least two nucleotide sequences, wherein at least one 
sequence in said panel is at least 95% identical to a sequence of at least 50 contiguous 

10 nucleotides in a sequence selected from said group. 

Also preferred is a composition of matter comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
a panel of at least two nucleotide sequences, wherein at least one sequence in said 
panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides in a 

15 sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NO:X or the complementary strand thereto; and a nucleotide sequence encoded by the 
cDNA in the related cDNA clone contained in the deposit. The nucleic acid 
molecules can comprise DNA molecules or RNA molecules. 

Also preferred is a composition of matter comprising isolated nucleic acid 

20 molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
a DNA microarray or "chip" of at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 40, 
50, 100, 150, 200, 250, 300, 500, 1000, 2000, 3000 or 4000 nucleotide sequences, 
wherein at least one sequence in said DNA microarray or "chip" is at least 95% 
identical to a sequence of at least 50 contiguous nucleotides in a sequence selected 

25 from the group consisting of: a nucleotide sequence of SEQ ID NO:X or the 
complementary strand thereto; and a nucleotide sequence encoded by the cDNA in 
the cDNA clone referenced in Table 1. The nucleic acid molecules can comprise 
DNA molecules or RNA molecules. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 

30 at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
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polypeptide sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; 
and/or a polypeptide encoded by the cDNA in the related cDNA clone contained in 
the deposit. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
5 at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; 
and/or a polypeptide encoded by the cDNA in the related cDNA clone contained in 
the deposit. 

Further preferred is an isolated polypeptide comprising an amino acid 
10 sequence at least 95% identical to a sequence of at least about 100 contiguous amino 
acids in the amino acid sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ 
ID NO:X; and/or a polypeptide encoded by the cDNA in the related cDNA clone 
contained in the deposit. 

Further preferred is an isolated polypeptide comprising an amino acid 
15 sequence at least 95% identical to the complete amino acid sequence of SEQ ID 
NO:Y; a polypeptide encoded by SEQ ID NO:X; and/or a polypeptide encoded by the 
cDNA in the related cDNA clone contained in the deposit. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 90% identical to a sequence of at least about 10 contiguous amino 
20 acids in the complete amino acid sequence of a polypeptide encoded by the cDNA 
clone referenced in Table 1. 

Also preferred is a polypeptide wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of a portion of said polypeptide encoded 
by the cDNA clone referenced in Table 1; a polypeptide encoded by SEQ ID NO:X; 
25 and/or the polypeptide sequence of SEQ ID NO:Y. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of a polypeptide encoded by the cDNA clone referenced in 
Table 1. 
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Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 100 contiguous amino acids in 
the amino acid sequence of a polypeptide encoded by the cDNA clone referenced in 
Table 1. 

5 Also preferred is an isolated polypeptide comprising an amino acid sequence 

at least 95% identical to the amino acid sequence of a polypeptide encoded by the 
cDNA clone referenced in Table 1 . 

Further preferred is an isolated antibody which binds specifically to a 
polypeptide comprising an amino acid sequence that is at least 90% identical to a 

10 sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: a polypeptide sequence of SEQ ID NO:Y; a polypeptide encoded by 
SEQ ID NO:X; and a polypeptide encoded by the cDNA in the related cDNA clone 
contained in the deposit. 

Further preferred is a method for detecting in a biological sample a 

15 polypeptide comprising an amino acid sequence which is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: a polypeptide sequence of SEQ ID NO:Y; a polypeptide encoded by 
SEQ ID NO:X; and a polypeptide encoded by the cDNA in the related cDNA clone 
referenced in Table 1 ; which method comprises a step of comparing an amino acid 

20 sequence of at least one polypeptide molecule in said sample with a sequence selected 
from said group and determining whether the sequence of said polypeptide molecule 
in said sample is at least 90% identical to said sequence of at least 10 contiguous 
amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
25 acid sequence of at least one polypeptide molecule in said sample with a sequence 
selected from said group comprises determining the extent of specific binding of 
polypeptides in said sample to an antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: a 
30 polypeptide sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; 
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and a polypeptide encoded by the cDNA in the related cDNA clone referenced in 
Table 1. 

Also preferred is the above method wherein said step of comparing sequences 
is performed by comparing, the amino acid sequence determined from a polypeptide 
5 molecule in said sample with said sequence selected from said group. 

Also preferred is a method for identifying the species, tissue or cell type of a 
biological sample which method comprises a step of detecting polypeptide molecules 
in said sample, if any, comprising an amino acid sequence that is at least 90% 
identical to a sequence of at least 10 contiguous amino acids in a sequence selected 
10 from the group consisting of: polypeptide sequence of SEQ ID NO:Y; a polypeptide 
encoded by SEQ ID NO:X; and a polypeptide encoded by the cDNA in the related 
cDNA clone referenced in Table 1. 

Also preferred is the above method for identifying the species, tissue or cell 
type of a biological sample, which method comprises a step of detecting polypeptide 
15 molecules comprising an amino acid sequence in a panel of at least two amino acid 
sequences, wherein at least one sequence in said panel is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the above 
group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
20 associated with abnormal structure or expression of a nucleic acid sequence identified 
in Table 1 encoding a polypeptide, which method comprises a step of detecting in a 
biological sample obtained from said subject polypeptide molecules comprising an 
amino acid sequence in a panel of at least two amino acid sequences, wherein at least 
one sequence in said panel is at least 90% identical to a sequence of at least 10 
25 contiguous amino acids in a sequence selected from the group consisting of: 
polypeptide sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; 
and a polypeptide encoded by the cDNA in the related cDNA clone referenced in 
Table 1 . 

In any of these methods, the step of detecting said polypeptide molecules 
30 includes using an antibody. 
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Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a nucleotide sequence encoding a 
polypeptide wherein said polypeptide comprises an amino acid sequence that is at 
least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 
5 selected from the group consisting of: polypeptide sequence of SEQ ID NO:Y; a 
polypeptide encoded by SEQ ID NO:X; and a polypeptide encoded by the cDNA in 
the related cDNA clone referenced in Table 1. 

Also preferred is an isolated nucleic acid molecule, wherein said nucleotide 
sequence encoding a polypeptide has been optimized for expression of said 
10 polypeptide in a prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
comprises an amino acid sequence selected from the group consisting of: polypeptide 
sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and a 
polypeptide encoded by the cDNA in the related cDNA clone referenced in Table I. 
15 Further preferred is a method of making a recombinant vector comprising 

inserting any of the above isolated nucleic acid molecule into a vector. Also preferred 
is the recombinant vector produced by this method. Also preferred is a method of 
making a recombinant host cell comprising introducing the vector into a host cell, as 
well as the recombinant host cell produced by this method. 
20 Also preferred is a method of making an isolated polypeptide comprising 

culturing this recombinant host cell under conditions such that said polypeptide is 
expressed and recovering said polypeptide. Also preferred is this method of making 
an isolated polypeptide, wherein said recombinant host cell is a eukaryotic cell and 
said polypeptide is a human protein comprising an amino acid sequence selected from 
25 the group consisting of: polypeptide sequence of SEQ ID NO:Y; a polypeptide 
encoded by SEQ ID NO:X; and a polypeptide encoded by the cDNA in the related 
cDNA clone referenced in Table 1. The isolated polypeptide produced by this method 
is also preferred. 

Also preferred is a method of treatment of an individual in need of an 
30 increased level of a protein activity, which method comprises administering to such 
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an individual a Therapeutic comprising an amount of an isolated polypeptide, 
polynucleotide, immunogenic fragment or analogue thereof, binding agent, antibody, 
or antigen binding fragment of the claimed invention effective to increase the level of 
said protein activity in said individual. 
5 Also preferred is a method of treatment of an individual in need of a decreased 

level of a protein activity, which method comprised administering to such an 
individual a Therapeutic comprising an amount of an isolated polypeptide, 
polynucleotide, immunogenic fragment or analogue thereof, binding agent, antibody, 
or antigen binding fragment of the claimed invention effective to decrease the level of 
10 said protein activity in said individual. 

Having generally described the invention, the same will be more readily 
understood by reference to the following examples, which are provided by way of 
illustration and are not intended as limiting. 
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Examples 

Example 1: Isolation of a Selected cDNA Clone From the Deposited Sample 

5 Each deposited cDNA clone is contained in a plasmid vector. Table 5 

identifies the vectors used to construct the cDNA library from which each clone was 
isolated. In many cases, the vector used to construct the library is a phage vector 
from which a plasmid has been excised. The following correlates the related plasmid 
for each phage vector used in constructing the cDNA library. For example, where a 
10 particular clone is identified in Table 5 as being isolated in the vector "Lambda Zap," 
the corresponding deposited clone is in "pBluescript." 

Vector Used to Construct Library Corresponding Deposited Plasmid 
Lambda Zap pBluescript (pBS) 

Uni-Zap XR pBluescript (pBS) 

15 Zap Express pBK 

lafmid BA plafmid BA 

pSportl pSportl 
pCMVSport 2.0 pCMVSport 2.0 

pCMVSport 3.0 pCMVSport 3.0 

20 pCR®2.1 P CR®2.1 

Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap 
XR (U.S. Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 
5,128,256 and 5,286,636), pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 
16:7583-7600 (1988); Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 
25 17:9494 (1989)) and pBK (Alting-Mees, M. A. et al., Strategies 5:58-61 (1992)) are 
commercially available from Stratagene Cloning Systems, Inc., 11011 N. Torrey 
Pines Road, La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and 
pBK contains a neomycin resistance gene. Both can be transformed into E. coli strain 
XL-1 Blue, also available from Stratagene. pBS comes in 4 forms SK+, SK-, KS+ 
30 and KS. The S and K refers to the orientation of the poly linker to the T7 and T3 
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primer sequences which flank the polylinker region ("S" is for SacI and "K" is for 
Kpnl which are the first sites on each respective end of the linker). "+" or "-" refer to 
the orientation of the fl origin of replication ("ori"), such that in one orientation, 
single stranded rescue initiated from the f 1 ori generates sense strand DNA and in the 
5 other, antisense. 

Vectors pSportl, pCMVSport 2.0 and pCMVSport 3.0, were obtained from 
Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be transformed into E. coli strain 
DH10B, also available from Life Technologies. (See, for instance, Gruber, C. E., et 

10 al.. Focus 15:59 (1993).) Vector lafmid BA (Bento Soares, Columbia University, 

NY) contains an ampicillin resistance gene and can be transformed into E. coli strain 
XL-1 Blue. Vector pCR®2.1, which is available from Invitrogen, 1600 Faraday 
Avenue, Carlsbad, CA 92008, contains an ampicillin resistance gene and may be 
transformed into E. coli strain DH10B, available from Life Technologies. (See, for 

15 instance, Clark, J. M., Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D. et al., 
Bio/Technology 9: (1991).) Preferably, a polynucleotide of the present invention 
does not comprise the phage vector sequences identified for the particular clone in 
Table 5, as well as the corresponding plasmid vector sequences designated above. 
The deposited material in the sample assigned the ATCC Deposit Number 

20 cited by reference to Table 2 and 5 for any given cDNA clone also may contain one 
or more additional plasmids, each comprising a cDNA clone different from that given 
clone. Thus, deposits sharing the same ATCC Deposit Number contain at least a 
plasmid for each cDNA clone referenced in Table 1 . 
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TABLE 5 



Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HUKA HUKB HUKC HUKD HUKJE 
HUKF HUKG 


Human Uterine Cancer 


Lambda ZAP II 


LP01 


HCNA HCNB 


Human Colon 


Lambda Zap 11 


LP01 


HFFA 


Human Fetal Brain, random primed 


Lambda Zap II 


LP01 


HTWA 


Resting T-Cell 


Lambda ZAP II 


LP01 


HBQA 


Early Stage Human Brain, random 
primed 


Lambda ZAP II 


LP01 


HLMB HLMF HLMG HLMH HLMI 
HLMJ HLMM HLMN 


breast lymph node CDNA library 


Lambda ZAP II 


LP01 


HCQA HCQB 


human colon cancer 


Lamda ZAP II 


LP01 


HMEA HMEC HMED HMEE HMEF 
HMFCi HMFI IIMFI HMFK HMFL 


Human Microvascular Endothelial Cells, 
Tract. A 


Lambda ZAP 11 


LP01 


HUSA HUSC 


Human Umbilical Vein Endothelial 
Cells, fract. A 


Lambda ZAP II 


LP01 


HI OA m OR 


ncpdiucc 1 1 uicii i uniui 


I amhda 7AP II 

L^CLL 11 U Vid / >i \. 1 11 


LP01 


uur,A uuhr uur.r HMP.n 
nn.UA nnvjD n r iul i i i i vj 


nt i liui it: lupci is^y iui iid 


Lambda ZAP II 


LP01 




Uninan ^strintnm npnrpwinn rp-rp*;r*iip 

11 U 1 1 1 CI 1 1 O LI luLUIll VJ tUI tjSlUll, It ItJtUt 


I ambda ZAP II 

1~» CI 1 1 1 U' Cl V 1 11 


LP01 


HI IQU 
tlU j ii 


11 l_J IT1D1 IlLdl Vclll CIIUUII 1C 1 1<1I V^Cllo, 11 uv 

A, re-excision 


I amhda 7AP II 


LP01 


nouo 


OallVdry glallU, sUUlIdclCU 


I amhrla 7AP II 


LP01 


itc"V A ucvR ucvr 1 IFYH upvt: 
rl r AA HrAD Mr AL HrAU rlrAt, 

HFXF HFXG HFXH 


Brain frontal cortex 


I amhda 7AP II 


I P01 

Lru 1 


HPQA HPQB HPQC 


PERM TF274 


Lambda ZAP II 


LP01 


HrAJ HrAR 


orain rroniai i^.onex, re-excision 


T nmhHn 7 A P IT 


I POI 

LrU 1 


ML, W A JrlUVVD rlL^WC riLWU HtWc 
HCWF HCWG HCWH HCWI HCWJ 
HCWK 


K^LfjH positive cens t^ora diooqj 


Cjtw express 


r P09 


HCUA HCUB HCUC 


CD34 depleted Buffy Coat (Cord Blood) 


ZAP Express 


LP02 


HRSM 


A-14 ceil line 


ZAP Express 


LP02 


HRSA 


Al-CELL LINE 


ZAP Express 


LP02 


HCUD HCUE HCUF HCUG HCUH 
HCUI 


CD34 depleted Buffy Coat (Cord 
Blood), re-excision 


ZAP Express 


LP02 


HBXE HBXF HBXG 


H. Whole Brain #2, re-excision 


ZAP Express 


LP02 


HRLM 


L8 cell line 


ZAP Express 


LP02 


HBXA HBXB HBXC HBXD 


Human Whole Brain #2 - Oligo dT > 
1.5Kb 


ZAP Express 


LP02 \ 


HUDA HUDB HUDC 


Testes 


ZAP Express 


LP02 


HHTM HHTN HHTO 


H. hypothalamus, frac A;re-excision 


ZAP Express 


LP02 


HHTL 


J-L hypothalamus, frac A 


ZAP Express 


LP02 


HASA HASD 


Human Adult Spleen 


Uni-ZAP XR 


LP03 


HFKC HFKD HFKE HFKF HFKG 


Human Fetal Kidney 


Uni-ZAP XR 


LP03 


HE8A HE8B HE8C HE8D HE8E HE8F 
HE8M HE8N 1 


Human 8 Week Whole Embryo 


Uni-ZAP XR 


LP03 


HGBA HGBD HGBE HGBF HGBG 
HGBH HGBI 


Human Gall Bladder 


Uni-ZAP XR 


LP03 


HLHA HLHB HLHC HLHD HLHE 


Human Fetal Lung III 


Uni-ZAP XR 


LP03 
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Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HLHF HLHG HLHH HLHQ 








HPMA HPMB HPMC HPMD HPME 
HPMF HPMG HPMH 


Human Placenta 


Uni-ZAP XR 


LP03 


HPRA HPRB HPRC HPRD 


Human Prostate 


Uni-ZAP XR 


LP03 


HSIA HSIC HSID HSIE 


Human Adult Small Intestine 


Uni-ZAP XR 


LP03 


HTEA HTEB HTEC HTED HTEE 
HTEF HTEG HTEH HTEI HTEJ HTEK 


Human Testes 


Uni-ZAP XR 


LP03 


HTPA HTPB HTPC HTPD HTPE 


Human Pancreas Tumor 


Uni-ZAP XR 


LP03 


HTTA HTTB HTTC HTTD HTTE 
HTTF 


Human Testes Tumor 


Uni-ZAP XR 


LP03 


HA PA HAPB HAPC HAPM 


Human Adult Pulmonary 


Uni-ZAP XR 


LP03 


HETA HETB HETC HETD HETE 
HFTF HETG HETH HETI 

U L W 11 J — < 1 V_J 1 X 1— / 111 11 1 1 


Human Endometrial Tumor 


Uni-ZAP XR 


LP03 


HHFB HHFC HHFD HHFE HHFF 
HHFG HHFH HHFI 


Human Fetal Heart 


Uni-ZAP XR 


LP03 


HHPB HHPC HHPD HHPE HHPF 
HHPG HHPH 


Human Hippocampus 


Uni-ZAP XR 


LP03 


HCE1 HCE2 HCE3 HCE4 HCE5 HCEB 
HCEC HCED HCEE HCEF HCEG 


Human Cerebellum 


Uni-ZAP XR 


LP03 


HUVB HUVC HUVD HUVE 


Human Umbilical Vein, Endo. remake 


Uni-ZAP XR 


LP03 


HSTA HSTB HSTC HSTD 


Human Skin Tumor 


Uni-ZAP XR 


LP03 


HTAA HTAB HTAC HTAD HTAE 


Human Activated T-Cells 


Uni-ZAP XR 


LP03 


HFEA HFEB HFEC 


Human Fetal Epithelium (Skin) 


Uni-ZAP XR 


LP03 


HJPA HJPB HJPC HJPD 


HUMAN JURKAT MEMBRANE 
BOUND POLYSOMES 


Uni-ZAP XR 


LP03 


HESA 


Human epithelioid sarcoma 


Uni-Zap XR 


LP03 


HLTA HLTB HLTC HLTD HLTE 
HLTF 


Human T-Cell Lymphoma 


Uni-ZAP XR 


LP03 


HFTA HFTB HFTC HFTD 


Human Fetal Dura Mater 


Uni-ZAP XR 


LP03 


HRDA HRDB HRDC HRDD HRDE 

LID FM7 


Human Rhabdomyosarcoma 


Uni-ZAP XR 


LP03 


HCAA HCAB HCAC 


Cem cells cyclohexamide treated 


Uni-ZAP XR 


LP03 


HRGA HRGB HRGC HRGD 


Raji Cells, cyclohexamide treated 


Uni-ZAP XR 


LP03 


HSUA HSUB HSUC HSUM 


Supt Cells, cyclohexamide treated 


Uni-ZAP XR 


LP03 


HT4A HT4C HT4D 


Activated T-Cells, 12 hrs. 


Uni-ZAP XR 


LP03 


HE9A HE9B HE9C HE9D HE9E HE9F 

[jpof; [jpQLJ upoy HFQKI 


Nine Week Old Early Stage Human 


Uni-ZAP XR 


LP03 


HATA HATB HATC HATD HATE 


Human Adrenal Gland Tumor 


Uni-ZAP XR 


LP03 


HT5A 


Activated T-Cells, 24 hrs. 


Uni-ZAP XR 


LP03 


HFGA HFGM 


Human Fetal Brain 


Uni-ZAP XR 


LP03 


HNEA HNEB HNEC HNED HNEE 


Human Neutrophil 


Uni-ZAP XR 


LP03 


HBGB HBGD 


Human Primary Breast Cancer 


Uni-ZAP XR 


LP03 


HBNA HBNB 


Human Normal Breast 


Uni-ZAP XR 


LP03 


HCAS 


Cem Cells, cyclohexamide treated, 
subtra 


Uni-ZAP XR 


LP03 


HHPS 


Human Hippocampus, subtracted 


pBS 


LP03 


HKCS HKCU 


Human Colon Cancer, subtracted 


pBS 


LP03 


HRGS 


Raji cells, cyclohexamide treated, 
subtracted 


pBS 


LP03 
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HSUT 


Supt cells, cyclohexamide treated, 
differentially expressed 


pBS 


LP03 


HT4S 


Activated T-Cells. 12 hrs. subtracted 


Uni-ZAP XR 


LP03 


HCDA HCDB HCDC HCDD HCDE 


Human Chondrosarcoma 


Uni-ZAP XR 


LP03 


HOAA HOAB HOAC 


Human Osteosarcoma 


Uni-ZAP XR 


LP03 


HTLA HTLB HTLC HTLD HTLE 
HTLF 


Human adult testis, large inserts 


Uni-ZAP XR 


LP03 


HLMA HLMC HLMD 


Breast Lymph node cDNA library 


Uni-ZAP XR 


LP03 


H6EA H6EB H6EC 


HL-60, PMA 4H 


Uni-ZAP XR 


LP03 


HTXA HTXB HTXC HTXD HTXE 
HTXF HTXG HTXH 


Activated T-Cell ( 12hs)/Thiouridine 
labelledEco 


Uni-ZAP XR 


LP03 


HNFA HNFB HNFC HNFD HNFE 
HNFF HNFG HNFH HNFJ 


Human Neutrophil, Activated 


Uni-ZAP XR 


LP03 


HTOB HTOC 


HUMAN TONSILS, FRACTION 2 


Uni-ZAP XR 


LP03 


HMGB 


Human OB MG63 control fraction I 


Uni-ZAP XR 


LP03 


HOPB 


Human OB HOS control fraction I 


Uni-ZAP XR 


LP03 


HORB 


Human OB HOS treated (10 nM E2) 
fraction I 


Uni-ZAP XR 


LP03 


HSVA HSVB HSVC 


Human Chronic Synovitis 


Uni-ZAP XR 


LP03 


HROA 


HUMAN STOMACH 


Uni-ZAP XR 


LP03 


HBJA HBJB HBJC HBJD HBJE HBJF 
HBJG HBJH HBJI HBJJ HBJK 


HUMAN B CELL LYMPHOMA 


Uni-ZAP XR 


LP03 


HCKA HLKB HCRL 


human corpus colosum 


i r„: 7 A D VD 
Uni-Z.Ar AK 


f Dm 


HUDA HUuhJ HUIJC HUUU 


human ovarian cancer 


1 Ini 7 A P VD 
Um-Z-Ar AK 


L,rVD 


unc a 


Dermato fibrosarcoma Protuberance 


1 t n ; 7AD VP 




u\>t\i/A u\>f\i/o ijK<\i;r' u\A\i/n 
HMWA HMWB HMWC HMWU 

HMWE HMWF HMWG HMWH 

HMWI HMWJ 


Bone Marrow Cell Line (Ko4;l l) 


i r n ; 7 AD YD 

Uni-ZAr AK 




HSOA 


stomach cancer (human) 


Uni-ZAP XR 


LP03 


HERA 


SKIN 


Uni-ZAP XR 


LP03 


HMDA 


Brain-medulloblastoma 


Uni-ZAP XR 


LP03 


HGLA HGLB HGLD 


Glioblastoma 


Uni-ZAP XR 


LP03 


HEAA 


H. Atrophic Endometrium 


Uni-ZAP XR 


LP03 


HBCA HBCB 


H. Lymph node breast Cancer 


Uni-ZAP XR 


LP03 


HPWT 


Human Prostate BPH, re-excision 


Uni-ZAP XR 


LP03 


HFVG HFVH HFVI 


Fetal Liver, subtraction II 


pBS 


LP03 


HNFI 


Human Neutrophils, Activated, re- 
excision 


pBS 


LP03 


HBMB HBMC HBMD 


Human Bone Marrow, re-excision 


pBS 


LP03 


HKML HK.MM HKMN 


H. Kidney Medulla, re-excision 


pBS 


LP03 


HKTX HKIY 


H. Kidney Cortex, subtracted 


pBS 


LP03 


HADT 


H. Amygdala Depression, subtracted 


pBS 


LP03 


H6AS 


HI -60, untreated, subtracted 


Uni-ZAP XR 


LP03 


H6ES 


HL-60, PMA 4H, subtracted 


Uni-ZAP XR 


LP03 


H6BS 


HL-60. RA 4h. Subtracted 


Uni-ZAP XR 


LP03 


H6CS 


HL-60, PMA Id, subtracted 


Uni-ZAP XR 


LP03 


HTXJ HTXK 


Activated T-cell( 12h)/Thiouridine-re- 


Uni-ZAP XR 


LP03 
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excision 






HMSA HMSB HMSC HMSD HMSE 
HMSF HMSG HMSH HMSI HMSJ 
HMSK 


Monocyte activated 


Uni-ZAP XR 


LP03 


HAGA HAGB HAGC HAGD HAGE 
HAGF 


Human Amygdala 


Uni-ZAP XR 


LP03 


HSRA HSRB HSRE 


STROMAL -OSTEOCLASTOMA 


Uni-ZAP XR 


LP03 


HSRD HSRF HSRG HSRH 


Human Osteoclastoma Stromal Cells - 
unamplified 


Uni-ZAP XR 


LP03 


HSQA HSQB HSQC HSQD HSQE 

1 1 jy r no v^J 


Stromal cell TF274 


Uni-ZAP XR 


LP03 


HSKA HSICB HSKC HSKD HSICE 
HSKF HSKZ 


Smooth muscle, serum treated 


Uni-ZAP XR 


LP03 


HSLA HSLB HSLC HSLD HSLE HSLF 

MCI /"* 


Smooth muscle,control 


Uni-ZAP XR 


LP03 


HSDA HSDD HSDE HSDF HSDG 

ncnu 
HoUn 


Spinal cord 


Uni-ZAP XR 


LP03 


HPWS 


Prostate-BPH subtracted II 


pBS 


LP03 


HSKW HSKX HSKY 


Smooth Muscle- HASTE normalized 


pBS 


LP03 


HFPB HFPC HFPD 


H. Frontal cortex,epileptic;re-excision 


Uni-ZAP XR 


LP03 


HSDI HSDJ HSDK 


Spinal Cord, re-excision 


Uni-ZAP XR 


LP03 


HSKN HSKO 


Smooth Muscle Serum Treated, Norm 


pBS 


LP03 


HSKG HSKH HSKI 


Smooth muscle, serum induced,re-exc 


pBS 


LP03 


HFCA HFCB HFCC HFCD HFCE 
HFCF 


Human Fetal Brain 


Uni-ZAP XR 


LP04 


HPTA HPTB HPTD 


Human Pituitary 


Uni-ZAP XR 


LP04 


HTHB HTHC HTHD 


Human Thymus 


Uni-ZAP XR 


LP04 


HE6B HE6C HE6D HE6E HE6F HE6G 
HE6S 


Human Whole Six Week Old Embryo 


Uni-ZAP XR 


LP04 


HSSA HSSB HSSC HSSD HSSE HSSF 
HSSG HSSH HSSI HSSJ HSSK 


Human Synovial Sarcoma 


Uni-ZAP XR 


LP04 


HE7T 


7 Week Old Early Stage Human, 
subtracted 


Uni-ZAP XR 


LP04 


HEPA HEPB HEPC 


Human Epididymus 


Uni-ZAP XR 


LP04 


HSNA HSNB HSNC HSNM HSNN 


Human Synovium 


Uni-ZAP XR 


LP04 


HPFB HPFC HPFD HPFE 


Human Prostate Cancer, Stage C fraction 


Uni-ZAP XR 


LP04 


HE2A HE2D HE2E HE2H HE2I HE2M 
HE2N HE20 


12 Week Old Early Stage Human 


Uni-ZAP XR 


LP04 


HE2B HE2C HE2F HE2G HE2P HE2Q 


12 Week Old Early Stage Human, II 


Uni-ZAP XR 


LP04 


HPTS HPTT HPTU 


Human Pituitary, subtracted 


Uni-ZAP XR 


LP04 


HAUA HAUB HAUC 


Amniotic Cells - TNF induced 


Uni-ZAP XR 


LP04 


HAQA HAQB HAQC HAQD 


Amniotic Cells - Primary Culture 


Uni-ZAP XR 


LP04 


HWTA HWTB HWTC 


wilm's tumor 


Uni-ZAP XR 


LP04 


HBSD 


Bone Cancer, re-excision 


Uni-ZAP XR 


LP04 


HSGB 


Salivary gland, re-excision 


Uni-ZAP XR 


LP04 


HSJA HSJB HSJC 


Smooth muscle-ILb induced 


Uni-ZAP XR 


LP04 


HSXA HSXB HSXC HSXD 


hluman Substantia Nigra 


Uni-ZAP XR 


LP04 


HSHA HSHB HSHC 


Smooth muscle, ILlb induced 


Uni-ZAP XR 


LP04 


HOUA HOUB HOUC HOUD HOUE 


Adipocytes 


Uni-ZAP XR 


LP04 
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HPWA HPWB HPWC HPWD HPWE 


Prostate BPH 


Uni-ZAP XR 


LP04 


HELA HELB HELC HELD HELE 
HELF HELG HELH 


Endothelial cells-control 


Um-ZAP XR 


LP04 


HEMA HEMB HEMC HEMD HEME 
HEMF HEMG HEMH 


Endothelial -induced 


Uni-ZAP XR 


LP04 


HBIA HBIB HBIC 


Human Brain, Striatum 


Uni-ZAP XR 


LP04 


HHSA HHSB HHSC HHSD HHSE 


Human Hypothalmus.Schizophrenia 


Uni-ZAP XR 


LP04 


HNGA HNGB HNGC HNGD HNGE 
HNGF HNGG HNGH HNGI HNGJ 


neutrophils control 


Uni-ZAP XR 


LP04 


HNHA HNHB HNHC HNHD HNHE 
HNHF HNHG HNHH HNHI HNHJ 

1 in i 11 i in i i v_j i ii m ii i i in i ii ill ii u 


Neutrophils IL-1 and LPS induced 


Uni-ZAP XR 


LP04 


HSDB HSDC 


STRIATUM DEPRESSION 


Uni-ZAP XR 


LP04 


HHPT 


Hypothalamus 


Uni-ZAP XR 


LP04 


HSAT HSAU HSAV HSAW HSAX 
HSAY HSAZ 


Anergic T-cell 


Uni-ZAP XR 


LP04 


HBMS HBMT HBMU HBMV HBMW 
HBMX 


Bone marrow 


Uni-ZAP XR 


LP04 


HOEA HOEB HOEC HOED HOEE 

HHFF HOP I 


Osteoblasts 


Uni-ZAP XR 


LP04 


HAIA HAIB HAIC HA1D HAIE HAIF 


Epithelial-TNFa and INF induced 


Uni-ZAP XR 


LP04 


HTGA HTGB HTGC HTGD 


Apoptotic T-cell 


Uni-ZAP XR 


LP04 


HMCA HMCB HMCC HMCD HMCE 


Macrophage-oxLDL 


Uni-ZAP XR 


LP04 


HMAA HMAB HMAC HMAD HMAE 


Macrophage (GM-CSF treated) 


Uni-ZAP XR 


LP04 


HPHA 


Normal Prostate 


Uni-ZAP XR 


LP04 


HPIA HPIB HPIC 


LNCAP prostate cell line 


Uni-ZAP XR 


LP04 


HPJA HPJB HPJC 


PC3 Prostate cell line 


Uni-ZAP XR 


LP04 


HOSE HOSF HOSG 


Human Osteoclastoma, re-excision 


Uni-ZAP XR 


LP04 


HTGE HTGF 


Apoptotic T-cell, re-excision 


Uni-ZAP XR 


LP04 


HMAJ HMAK 


H Macrophage (GM-CSF treated), re- 
excision 


Uni-ZAP XR 


LP04 


HACB HACC HACD 


Human Adipose Tissue, re-excision 


Uni-ZAP XR 


LP04 


HFPA 


H. Frontal Cortex, Epileptic 


Uni-ZAP XR 


LP04 


HFAA HFAB HFAC HFAD HFAE 


Alzheimers, spongy change 


Uni-ZAP XR 


LP04 


HFAM 


Frontal Lobe 7 Dementia 


Uni-ZAP XR 


LP04 


HMIA HMIB HM1C 


Human Manic Depression Tissue 


Uni-ZAP XR 


LP04 


HTSA HTSE HTSF HTSG HTSH 


Human Thymus 


pBS 


LP05 


HPBA HPBB HPBC HPBD HPBE 


Human Pineal Gland 


pBS 


LP05 


HSAA HSAB HSAC 


HSA 172 Cells 


pBS 


LP05 


HSBA HSBB HSBC HSBM 


HSC172 cells 


pBS 


LP05 


HJAA HJAB HJAC HJAD 


Jurkat T-cell Gl phase 


pBS 


LP05 


HJBA HJBB HJBC HJBD 


Jurkat T~Cell, S phase 


pBS 


LP05 


HAFA HAFB 


Aorta endothelial cells + TNF-a 


pBS 


LP05 


HAWA HAWB HAWC 


-iuman White Adipose 


pBS 


LP05 


HTNA HTNB 


Tuman Thyroid 


pBS 


LP05 


HONA 


formal Ovary, Premenopausal 


pBS 


LP05 


HARA HARB 


Human Adult Retina 


pBS 


LP05 j 
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HLJA HUB 


Human Lung 


pCMVSport I 


LP06 


HOFM HOFN HOFO 


H. Ovarian Tumor, II, OV5232 


pCMVSport 2.0 


LP07 


HOG A HOGB HOGC 


OV 10-3-95 


pCMVSport 2.0 


LP07 


HCGL 


CD34+cells. II 


pCMVSport 2.0 


LP07 


HDL A 


Hodgkin's Lymphoma I 


pCMVSport 2.0 


LP07 


HDTA HDTB HDTC HDTD HDTE 


Hodgkin's Lymphoma II 


pCMVSport 2.0 


LP07 


HKAA HFCAB HKAC HKAD HKAE 
HKAF HKLAG HICAH 


ICeratinocyte 


pCMVSport2.0 


LP07 


HC1M 


CAPFINDER. Crohn's Disease, lib 2 


pCMVSport 2.0 


LP07 


HKAL 


ICeratinocyte, lib 2 


pCMVSport2.0 


LP07 


HFCAT 


Keratinocyte, lib 3 


pCMVSport2.0 


LP07 


HNDA 


Nasal polyps 


pCMVSport2.0 


LP07 


HDRA 


H. Primary Dendritic Cells, lib 3 


pCMVSport2.0 


LP07 


HO HA HOHB HOHC 


Human Osteoblasts II 


pCMVSport2.0 


LP07 


HLDA HLDB HLDC 


Liver, Hepatoma 


pCMVSport3.0 


LP08 


HLDN HLDO HLDP 


Human Liver, normal 


pCMVSport3.0 


LP08 


HMTA 


pBMC stimulated w/ poly 1/C 


pCMVSport3.0 


LP08 


HNTA 


NTERA2, control 


pCMVSport3.0 


LP08 


HDP A HDPB HDPC HDPD HDPF 
HDPG HDPH HDPI HDPJ HDPK 


Primary Dendritic Cells, lib 1 


P CMVSport3.0 


LP08 


HDPM HDPN HDPO HDPP 


Primary Dendritic cells, frac 2 


pCMVSport3.0 


LP08 


HMUA HMUB HMUC 


Myoloid Progenitor Cell Line 


pCMVSport3.0 


LP08 


HHEA HHEB HHEC HHED 


T Cell helper I 


pCMVSport3.0 


LP08 


HHEM HHEN HHEO HHEP 


T cell helper II 


pCMVSport3.0 


LP08 


HEQA HEQB HEQC 


Human endometrial stromal cells 


P CMVSport3.0 


LP08 


HJMA HJMB 


Human endometrial stromal cells-treated 
with progesterone 


P CMVSport3.0 


LP08 


HSWA HSWB HSWC ! 


Human endometrial stromal cells-treated 
with estradiol 


pCMVSport3.0 


LP08 


HSYA HSYB HSYC 


Human Thymus Stromal Cells 


pCMVSport3.0 


LP08 


HLWA HLWB HLWC 


Human Placenta 


pCMVSport3.0 


LP08 


HRAA HRAB HRAC 


Rejected Kidney, lib 4 


pCMVSport3.0 


^P08 


HMTM 


PCR 7 pBMC i/C treated 


PCRII 


LP09 


HMJA 


H. Meniingima, M6 


pSport 1 


LP10 


HMKA HMICB HMK.C HMKX> HMKLE 


H. Meningima, Ml 


pSport 1 


LP10 


HUSG HUSI 


Human umbilical vein endothelial cells, 
IL-4 induced 


pSport 1 


LP10 


HUSX HUSY 


Human Umbilical Vein Endothelial 
Cells, uninduced 


pSport 1 


LP 10 


HOFA 


Ovarian Tumor I, OV5232 


pSport 1 


LP10 


HCFA HCFB HCFC HCFD 


T-Cell PHA 16 hrs 


pSport 1 


LP10 


HCFL HCFM HCFN HCFO 


T-Cell PHA 24 hrs 


pSport I 


LP10 


HADA HADC HADD HADE HADF 
HADG 


Human Adipose 


pSport 1 


LP10 


HOVA HOVB HOVC 


Human Ovary 


pSport 1 


LP10 


HTWB HTWC HTWD HTWE HTWF 


Resting T-Cell Library,!! 


pSport 1 


LP10 
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HMMA 


Spleen metastic melanoma 


pSport 1 


LP10 


HLYA HLYB HLYC HLYD HLYE 


Spleen. Chronic lymphocytic leukemia 


pSport I 


LP10 


HCGA 


CD34+ cell. I 


pSport 1 


LP10 


HEOM HEON 


Human Eosinophils 


pSport 1 


LP10 


HTDA 


Human Tonsil, Lib 3 


pSport 1 


LP10 


HSPA 


Salivary Gland, Lib 2 


pSport 1 


LP10 


HCHA HCHB HCHC 


Breast Cancer cell line. MDA 36 


pSport 1 


LP10 


HCHM HCHN 


Breast Cancer Cell line, angiogenic 


pSport 1 


LP10 


HCIA 


Crohn's Disease 


pSport 1 


LP10 


HDAA HDAB HDAC 


HEL cell line 


pSport 1 


LP10 


HABA 


Human Astrocyte 


pSport 1 


LP10 


HUFA HUFB HUFC 


Ulcerative Colitis 


pSport I 


LP10 


ITNTM 


NTERA2 + retinoic acid, 14 days 


pSport 1 


LP10 


HDQA 


Primary Dendritic cells,CapFinder2, frac 
1 


pSport 1 


LP10 


HDQM 


Primary Dendritic Cells, CapFinder, frac 
2 


pSport 1 


LP 10 


HLDX 


Human Liver, normai,CapFinder 


pSport 1 


LP10 


HULA HULB HULC 


Human Dermal Endothelial 
Cells untreated 


pSport 1 


LP10 


HUMA 


Human Dermal Endothelial cells, treated 


pSport 1 


LP10 


HCJA 


Human Stromal Endometrial Fibroblasts, 
untreated 


pSport 1 


LPI0 


HCJM 


Human Stromal endometrial Fibroblasts, 
treated w/ estradiol 


pSport 1 


LP10 


HE DA 


Human Stromal endometrial fibroblasts, 
treated with progesterone 


pSport 1 


LP10 


HFNA 


Human ovary tumor cell OV350721 


pSport 1 


LP10 


HKGA HKGB HKGC HKGD 


Merkel Cells 


pSport 1 


LP10 


HISA HISB HISC 


Pancreas Islet Cell Tumor 


pSport 1 


LP10 


HLSA 


Skin, burned 


pSport 1 


LP10 


HBZA 


Prostate,BPH, Lib 2 


pSport 1 


LP10 


HBZS 


Prostate BPH.Lib 2, subtracted 


pSport I 


LP10 


HFIA HFIB HFIC 


Synovial Fibroblasts (control) 


pSport 1 


LP10 


HFIH HF11 HFIJ 


Synovial hypoxia 


pSport 1 


LP10 


HFIT HFIU HFIV 


Synovial 1L-1/TNF stimulated 


pSport 1 


LP10 


HGCA 


Messangial cell, frac 1 


pSport I 


J.P10 


HMVA HMVB HMVC 


Bone Marrow Stromal Cell, untreated 


pSport 1 


Lpio 


HF1X HFIY HFIZ 


Synovial Fibroblasts (Ill/TNF), subt 


pSport 1 


LP10 


HFOX HFOY HFOZ 


Synovial hypoxia-RSF subtracted 


pSport 1 


LP10 


HMQA HMQB HMQC HMQD 


Human Activated Monocytes 


Uni-ZAP XR 


LP11 


HLIA HLIB HL1C 


Human Liver 


pCMVSport 1 


LP012 


HHBA HHBB HHBC HHBD HHBE 


Human Heart 


pCMV Sport 1 


LP012 


HBBA HBBB 


Human Brain 


pCMVSport 1 


LP012 


HLJA HLJB HLJC HLJD HLJE 


Human Lung 


pCMVSport 1 


LP012 


HOGA HOGB HOGC 


Ovarian Tumor 


pCMVSport 2.0 


LP012 
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HTJM 


Human Tonsils, Lib 2 


pCMVSport 2.0 


LP012 


HAMF HAMG 


KJV1H2 


pCMVSport3.0 


LP012 


u a [A HAIR HAIf 


L428 


nCMVSnort 3 0 


LP012 


I-TU/RA UU/RR WWRl^ 11 W/Dn UU/RF 


u/euuriiic tins. puuicu 


nCMVSnort 3 0 


I P01 9 


HWAA HWAB HWAC HWAD HWAE 


Human Bone Marrow, treated 


pCMVSport 3.0 


LP012 


HYAA HYAB HYAC 


B Cell lymphoma 


pCMVSport 3.0 


LP012 


HWHG HWHH HWHI 


Healing groin wound, 6.5 hours post 
incision 


pCMVSport 3.0 


LP012 


HWHP HWHQ HWHR 


Healing groin wound; 7.5 hours post 
incision 


pCMVSport 3.0 


LP012 


U ADM 

HAKM 


Healing groin wound - zero hr post- 
incision (control) 


p^ivi v OpUIl J .u 


r pni 9 


HBIM 


Olfactory epithelium; nasalcavity 


pCMVSport 3.0 


LP012 


WWDA 


Healing Abdomen wound; 70&90 min 
post incision 


pCMVSport 3.0 


LP012 


HWEA 


Healing Abdomen Wound: 15 days post 
incision 


pCMVSport 3.0 


LP012 


I i W J A 


Healing Abdomen Woundi21&29 days 


p^ivi v opon j A) 


i pn i 9 

LrU I z 


riiN AL 


Human Tongue, frac 2 


popuri 1 


\ PO 1 9 

LrU 1 Z 


UU I A 

rl 1V1 J A. 


H. Mennngima, M6 


popui 1 1 


LrU 1 z 


rl iVl rv A 1 livlrvn 11 IVl IV U HlVlrvC 


H. Meningima, Ml 


popuri i 


I pm 9 
Lru 1 Z 


UAC A 


Ovarian Tumor I, OV5232 


popon. i 


r pn i o 
LrU 1 z 


ttrpA ur^tm uppp upcn 
HLrA rlL-rt> rlL^rL^ nLrU 


T /"VII PUA 1£ hrc 

i-L,en r rl a id nrs 


nQnort 1 

popon i 


t pn i 9 

LrU 1 z 


riL,rL riL^rlVl rlL-,rN ML r \J 


i-i^en rriA zh nrs 


popon i 


r pn 1 9 

LrU 1 Z 


H IVl MA H IVl M D MiVlMC 


Spleen metastic melanoma 


popon i 


i pn 1 9 

LrU 1 z 


H 1 Li A 


Human Tonsil, Lib 3 


popon i 


r pn i 9 

LrU 1 Z 


unD a 
rlUhJA 


Human Fetal Thymus 


popon i 


i pn i 9 

LrU i z 


ijrvi T A 

HUUA 


Pericardium 


nCnnrt 1 

popon i 


i pm 9 
LrU Iz 


HBZA 


Prostate, br rl, lid z 


pSportl 


f DA 1 9 

LrU Iz 


HWtA 


Larynx tumor 


popon i 


I DH 1 9 
LrU 1 z 


I_I\X/V A 

H WKA 


Normal lung 


pSportl 


t pn i -> 
LrU I z 


HSMB 


Bone marrow stroma, treated 


popon i 


I on 1 9 
LrU 1 z 


1 in i y\,( 


Normal trachea 


popon l 


i pni 9 
LrU iz 


HLFC 


Human Larynx 


popon i 


I DO 1 9 
LrU 1 Z 


LI I D O 

riLK±> 


Siebben Polyposis 


nQnnrt 1 

popon i 


r pm 9 
Lru i z 


LTMT A 

HiN 1A 


Mammary Gland 


poporu 


i pn 1 9 

Lru l z 


IT XT ID 

riiN J t> 


Palate carcinoma 


popon i 


r pn 1 9 
LrU 1 z 


HIN 1W\ 


Palate normal 


popon l 


r pn 1 9 
Lru i z 


ii (VIZ. A 


Pharynx carcinoma 


popon i 


t pm 9 
Lru i z 


HABG 


Cheek Carcinoma 


pSportl 


LP012 


HMZM 


Pharynx Carcinoma 


pSportl 


LP012 


HDRM 


Larynx Carcinoma 


pSportl 


LP012 


HVAA 


Pancreas normal PCA4 No 


pSportl 


LP012 


HICA 


Tongue carcinoma 


pSportl 


LP012 


HUKA HUKB HUKC HUKX) HUKE 


Human Uterine Cancer 


Lambda ZAP II 


LP013 ! 


HFFA 


Human Fetal Brain, random primed 


Lambda ZAP II 


LP013 


HTUA 


Activated T-cell labeled with 4-thioluri 


Lambda ZAP II 


LP013 


HBQA 


Early Stage Human Brain, random 
primed 


Lambda ZAP II 


LP013 
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14\A CD 


LJ : C~. A V Tj 

Human microvascular Endothelial cells, 
Tract. B 


I amhria 7AP 11 


LP013 


HUSH 


Human Umbilical Vein Endothelial 
cells, fract. A, re-excision 


Lambda ZAP 11 


LP013 


HLQC HLQD 


Hepatocellular tumor, re-excision 


Lambda ZAP II 


LP013 


UTU/ I I ITW/I/ UTVWI 

H I WJ H I WK. H I WL 


Resting T-cell, re-excision 




i pn i i 

Li Ul j 


HF6S 


Human Whole o week LMa tmoryo (jij, 
subt 


pBluescript 


i pn l t. 
LrU 1 3 


HHPS 


Human Hippocampus, subtracted 


pBluescript 


LP013 


HL1S 


LNCAP, differential expression 


pBluescript 


LP013 


HLHS HLHT 


Early Stage Human Lung, Subtracted 


pBluescript 


LP013 


HSUS 


Supt cells, cyclohexamide treated, 
subtracted 


pBluescript 


LP0I3 


HSUT 


Supt cells, cyclohexamide treated, 
differentially expressed 


pBluescript 


LP013 


HSDS 


H. Striatum Depression, subtracted 


pBluescript 


f da 1 i 
LrU 1 3 


HPTZ 


Human Pituitary, Subtracted VII 


pBluescript 


i da 1 1 
LrU 13 


HSDX 


H. Striatum Depression, subt II 


pBluescript 


f DA 1 1 

LrU 1 3 


HSDZ 


H. Striatum Depression, subt 


pBluescript 


LrU 1 J 


HPBA HPBB HPBC HPBD HPBh 


Human Pineal Gland 


ptDiuescripi i>K- 


i phi i 
LrU 1 3 


HRTA 


Colorectal Tumor 


ptsiuescnpt ois.- 


LrU 1 3 


HSBA HSBB HSBC HSBM 


tlC^l T> ,.,.11 _ 

HbCl/2 cells 


pBluescript oK.- 


T DA 1 1 

LrU 1 3 


HJAA HJAB HJAC HJAD 


Jurkat 1 -cell Gl phase 


pBluescript £>n.- 


I DA 1 1 

LrU 1 3 


HJBA HJBB HJBC HJBD 


Jurkat t-cell, M phase 


pBluescript bls.- 


t pn 1 1 
LrU 13 


HTNA HTNB 


Human I nyroid 


pBluescript j>iv- 


I DA 1 1 

LrU 13 


ffATlA I 1 A I I 1'""* 

HAHA HAHB 


Human Adult Heart 


i r_: "7 A D vr> 
Uni-ZAr AK 


T DA 1 1 

LrU 13 


HE6A 


Whole 6 week Ula hmbryo 


Uni-/.Ar AK 


I OA 1 1 

LrU 1 3 


HFCA HFCB HFCC HFCD HFCE 


Human Fetal Brain 


Uni-ZAr XR 


LP013 


HFKC HFICD HFKE HFICF HFKG 


Human Fetal Kidney 


T T»,i "7 A I> VD 

Uni-ZAr XK 


r DA 1 "3 

LrU 13 


HGBA HGBD HGBE HGBF HGBG 


Human Gall Bladder 


Uni-ZAr XK 


LP013 


HPRA HPRB HPRC HPRD 


Human Prostate 


Uni-ZAr XR 


LP013 


HTEA HTEB HTEC HTED HTEE 


Human Testes 


Uni-ZAP XR 


LP013 


f ITT A f 1 ' 1 " I ' rt 1 I'I'I' /*~» I ITTI "\ T T' 1 " l''T~' 

HTTA HTTB HTTC HTTD HTTE 


Human Testes Tumor 


fl n . V A DVD 

Uni-ZAr XK 


LP013 


HYBA HYBB 


Human Fetal Bone 


Uni-ZAP XR 


LP013 


HFLA 


Human Fetal Liver 


Uni-ZAP XR 


LP013 


HHFB HHFC HHFD HHFE HHFF 


Human Fetal Heart 


Uni-ZAP XR 


LP013 


HUVB HUVC HUVD HUVE 


Human Umbilical Vein, End. remake 


Uni-ZAP XR 


LP013 


HTHB HTHC HTHD 


Human Thymus 


Uni-ZAP XR 


LP013 


HSTA HSTB HSTC HSTD 


Human Skin Tumor 


Uni-ZAP XR 


LP013 


HTAA HTAB HTAC HTAD HTAE 


Human Activated T-cells 


Uni-ZAP XR 


LP013 


HFEA HFEB HFEC 


Human Fetal Epithelium (skin) 


Uni-ZAP XR 


LP013 


HJPA HJPB HJPC HJPD 


Human Jurkat Membrane Bound 
Polysomes 


Uni-ZAP XR 


LP013 


HESA 


Human Epithelioid Sarcoma 


Uni-ZAP XR 


LP013 


HALS 


Human Adult Liver, Subtracted 


Uni-ZAP XR 


LP013 


HFTA HFTB HFTC HFTD 


Human Fetal Dura Mater 


Uni-ZAP XR 


LP013 


HCAA HCAB HCAC 


Cem cells, cyclohexamide treated 


Uni-ZAP XR 


LP013 


HRGA HRGB HRGC HRGD 


Raji Cells, cyclohexamide treated 


Uni-ZAP XR 


LP013 


HE9A HE9B HE9C HE9D HE9E 


Nine Week Old Early Stage Human 


Uni-ZAP XR 


LP013 
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HSFA 


Human Fibrosarcoma 


IT" 7 A r> "V D 

Uni-ZAr XK 


LP013 


HATA HATB HATC HATD HATE 


Human Adrenal Gland Tumor 


Uni-ZAP XR 


LP013 


HTRA 


Human I racnea I umor 


Uni-ZAP XR 


LP013 


HE2A HE2D HE2E HE2H HE2I 


12 Week Old Early Stage Human 


Uni-ZAP XR 


LP013 


HE2B HE2C HE2F HE2G HE2P 


12 Week Old Early Stage Human, II 


Uni-ZAP XR 


LP013 


HNEA HNEB HNEC HNED HMEE 


Human Neutrophil 


Uni-ZAP XR 


LP013 


HBGA 


Human Primary Breast Cancer 


Uni-ZAP XR 


LP013 


HPTS HPTT HPTU 


Human Pituitary, subtracted 


Uni-ZAP XR 


LP013 


HMQA HMQB HMQC HMQD 


Human Activated Monocytes 


Uni-ZAP XR 


LP013 


HOAA HOAB HOAC 


Human Osteosarcoma 


Uni-ZAP XR 


LP013 


HTOA HTOD HTOE HTOF HTOG 


human tonsils 


Uni-ZAP XR 


LP013 


HMGB 


Human OB MG63 control fraction I 


Uni-ZAP XR 


LP013 


HOPB 


Human OB HOS control fraction I 


Uni-ZAP XR 


LP013 


HOQB 


Human OB HOS treated ( 1 nM E2) 
fraction I 


Uni-ZAP XR 


LP013 


HAUA HAUB HAUC 


Amniotic Cells - TNF induced 


i t * <-j a r> vn 

Uni-ZAP XR 


LP013 


HAQA HAQB HAQC HAQD 


Amniotic Cells - Primary Culture 


Uni-ZAP XR 


LP013 


HROA HROC 


HUMAN STOMACH 


Uni-ZAP XR 


LP013 


HBJA HBJB HBJC HBJD HBJE 


HUMAN B CLLL LYMPHOMA 


Uni-ZAP XR 


LP013 


HODA HODB HODC HODD 


human ovarian cancer 


Uni-ZAP XR 


LPO 1 3 


HCPA 


Corpus Callosum 


Uni-ZAP XR 


LP013 


HSOA 


stomach cancer (human) 


Uni-ZAP XR 


LPO 13 


HERA 


SKIN 


Uni-ZAP XR 


LPO 13 


HMD A 


Brain-medulloblastoma 


Uni-ZAP XR 


LPO 13 


HGLA HGLB HGLD 


Glioblastoma 


IT—' 'TAT* ~\S O 

Uni-ZAP XR 


LPO 13 


HWTA HWTB HWTC 


wilm's tumor 


Uni-ZAP XR 


LPO 13 


HEAA 


H. Atrophic Endometrium 


Uni-ZAP XR 


LPO 13 


HAPN HAPO HAPP HAPQ HAPR 


Human Adult Pulmonary;re-excision 


Uni-ZAP XR 


LPO 13 


HLTG HLTH 


Human T-cell lymphoma;re-excision 


FT T a pi A/n 

Uni-ZAP XR 


LPO 13 


HAHC HAHD HAHE 


Human Adult Heart;re-excision 


Uni-ZAP XR 


LPO 13 


HAG A HAGB HAGC HAGD HAGE 


Human Amygdala 


Uni-ZAP XR 


LP013 


HSJA HSJB HSJC 


Smooth muscle-ILb induced 


i t 1 7 » n v n 

Uni-ZAP XR 


LPO 13 


HSHA HSHB HSHC 


Smooth muscle, ILlb induced 


Uni-ZAP XR 


LPO 13 


Y 1 T"* T 1 7 A W 1 T\W 7 T~% I ITM1T t f Alt /TA I I fill / l -1 

HPWA HPWB HPWC HPWD HPWE 


Prostate BPH 


Uni-ZAr XR 


LPO 13 


HPIA HPIB HPIC 


,LNCAP prostate cell line 


f r ' a i~i v/" r~> 

Uni-ZAP XR 


LP013 


HP J A HPJB HPJC 


,PC3 Prostate cell line 


Uni-ZAP XR 


LP013 


HBTA 


Bone Marrow Stroma, TNF&LPS ind 


Uni-ZAP XR 


LP013 


HMCF HMCG HMCH HMCI HMCJ 


Macrophage-oxLDL; re-excision 


Uni-ZAP XR 


LP013 


HAGG HAGH HAG1 


Human Amygdala;re-excision 


Uni-ZAP XR 


LP013 


HACA 


H. Adipose Tissue 


Uni-ZAP XR 


LPO 13 


HICFB 


K562 + PMA (36 hrs),re-excision 


ZAP Express 


LPO 13 


HCWT HCWU HCWV 


CD34 positive cells (cord blood),re-ex 


ZAP Express 


LPO 13 


HBWA 


Whole brain 


ZAP Express 


LPO 13 


HBXA HBXB HBXC HBXD 


Human Whole Brain #2 - Oligo dT > 
1.5Kb 


ZAP Express 


LPO 1 3 


HAVM 


Temporal cortex-Alzheizmer 


pT-Adv 


LPO 14 


HAVT 


Hippocampus, Alzheimer Subtracted 


pT-Adv 


LP014 
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HHAS 


tHMb Cell Line 


I 1 n i 7 A D V D 


1 t>f\ 1 A 

LrU 14 


HAJR 


Larynx normal 


pSport 1 


LrU 14 


HWLE HWLF HWLG HWLH 


Colon Normal 


pSport 1 


LrU 14 


HCRM HCRN HCRO 


Colon Carcinoma 


pSport 1 


LP014 


HWLI HWLJ HWLK 


Colon Normal 


pSport 1 


LP014 


HWLQ HWLR HWLS HWLT 


Colon Tumor 


pSport 1 


LP014 


HBFM 


Gastrocnemius Muscle 


pSport I 


LP014 


HBOD HBOE 


Quadriceps Muscle 


pSport 1 


LP014 


HBKJD HBKJE 


Soleus Muscle 


pSport I 


LP014 


HCCM 


Pancreatic Langerhans 


pSport 1 


LP014 


HWGA 


Larynx carcinoma 


pSport I 


LP014 


HWGM HWGN 


Larynx carcinoma 


pSport 1 


LP014 


HWLA HWLB HWLC 


Normal colon 


pSport I 


LP014 


HWLM HVVLN 


Colon Tumor 


pSport 1 


LP014 


HVAM HVAN HVAO 


Pancreas Tumor 


pSport 1 


LP014 


HWGQ 


Larynx carcinoma 


pSport 1 


LP014 


HAQM HAQN 


Salivary Gland 


pSport 1 


LP014 


HASM 


Stomach; normal 


pSport 1 


LP014 


HBCM 


Uterus; normal 


pSport 1 


LP014 


HCDM 


Testis; normal 


pSport 1 


LrU 14 


HDJM 


Brain; normal 


pSport t 


LP014 


HEFM 


Adrenal Gland.normal 


pSport 1 


LP014 


HBAA 


Rectum normal 


pSport 1 


LPO 1 4 


HFDM 


Rectum tumour 


pSport 1 


LP014 


HGAM 


Colon, normal 


pSport 1 


LPO 14 


HHMM 


Colon, tumour 


pSport 1 


LPO 14 


HCLB HCLC 


Human Lung Cancer 


Lambda Zap II 


LPO 15 


HRLA 


LI Cell line 


ZAP Express 


LPO 15 


HHAM 


Hypothalamus, Alzheimer's 


pCMVSport 3.0 


LPO 15 


HK.BA 


ICu 812F Basophils Line 


pSport 1 


LP015 


HS2S 


Saos2, Dexamethosome Treated 


pSport 1 


LP016 


HA5A 


Lung Carcinoma A549 TNFalpha 
activated 


pSport I 


LP016 


HTFM 


TF-1 Cell Line GM-CSF Treated 


pSport I 


LPO 16 


HYAS 


Thyroid Tumour 


pSport 1 


LPO 16 


HUTS 


Larynx Normal 


pSport 1 


LP016 


HXOA 


Larynx Tumor 


pSport I 


LPO 16 


HEAH 


Ea.hy.926 cell line 


pSport 1 


LP016 


LJ I'M A 


Adenocarcinoma Human 


n^nrirt 1 

popun i 


LrU I O 


HRMA 


Lung Mesothelium 


pSport 1 


LP016 


HLCL 


Human Pre-Differentiated Adipocytes 


Uni-Zap XR 


LPO 17 


HS2A 


Saos2 Cells 


pSport 1 


LP020 


HS2I 


Saos2 Cells; Vitamin D3 Treated 


pSport 1 


LP020 


HUCM 


CHME Cell Line, untreated 


pSport 1 


LP020 


HEPN 


Aryepiglottis Normal 


pSport 1 


LP020 


HPSN 


Sinus Piniformis Tumour 


pSport 1 


LP020 


HNS A 


Stomach Normal 


pSport 1 


LP020 
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HNSM 


Stomach Tumour 


pSport 1 


LP020 


HNLA 


Liver Normal Met5No 


pSport 1 


LP020 


HUTA 


Liver Tumour Met 5 Tu 


pSport 1 


LP020 


HOCN 


Colon Normal 


pSport 1 


LP020 


HOCT 


Colon Tumor 


pSport 1 


LP020 


HTNT 


Tongue Tumour 


pSport 1 


LP020 


HLXN 


Larynx Normal 


pSport 1 


LP020 


HLXT 


Larynx Tumour 


pSport 1 


LP020 


HTYN 


Thymus 


pSport 1 


LP020 


HPLN 


Placenta 


pSport 1 


LP020 


HTNG 


Tongue Normal 


pSport 1 


LP020 


HZAA 


Thyroid Normal (SDCA2 No) 


pSport 1 


LP020 


HWES 


Thyroid Thyroiditis 


pSport 1 


LP020 


HFHD 


Ficolled Human Stromal Cells, 5Fu 
treated 


pTrip I Ex2 


LP021 


HFHM.HFHN 


Ficolled Human Stromal Cells, 
Untreated 


pTriplEx2 


LP021 


HPCI 


Hep G2 Ceils, lambda library 


lambda Zap-CMV XR 


LP021 


HBCA,HBCB,HBCC 


H. Lymph node breast Cancer 


Uni-ZAP XR 


LP021 


HCOK 


Chondrocytes 


pSPORTl 


LP022 


HDCA. HDCB. HDCC 


Dendritic Cells From CD34 Cells 


pSPORTl 


LP022 


MDMA. HDMB 


CD40 activated monocyte dendritic cells 


pSPORTl 


LP022 


HDDM, HDDN, HDDO 


LPS activated derived dendritic cells 


pSPORTl 


LP022 


HPCR 


Hep G2 Cells, PCR library 


lambda Zap-CMV XR 


LP022 


HAAA, HAAB, HAAC 


Lung, Cancer (40053 13A3): Invasive 
Poorly Differentiated Lung 
Adenocarcinoma 


pSPORTl 


LP022 


HIPA, HIPB, HIPC 


Lung, Cancer (4005 163 B7): Invasive, 
Poorly Diff. Adenocarcinoma, 
Metastatic 


pSPORTl 


LP022 


HOOH, HOOI 


Ovary, Cancer: (4004562 B6) Papillary 
Serous Cystic Neoplasm, Low 
Malignant Pot 


pSPORTl 


LP022 


HIDA 


Lung, Normal: (4005313 Bl) 


pSPORTl 


LP022 


i J i t i a HI I IR HI! TP HI HD HI I IP 


B-Cells 


nfMVSnnrt 3 0 


LP022 


HNOA HNOR HNOf HNOD 


Ovarv Normal' f980SC040R , l 


nSPORTl 


LP022 


HNLM 


Lung, Normal: (40053 1 3 B 1 ) 


pSPORTl 


LP022 


HSCL 


Stromal Cells 


pSPORTl 


LP022 


HAAX 


Lung, Cancer: (4005313 A3) Invasive 
Poorly-differentiated Metastatic lung 
adenocarcinoma 


pSPORTl 


LP022 


HUUA,HUUB,HUUC,HUUD 


B-cells (unstimulated) 


pTrip 1 Ex2 


LP022 


HWWA,HWWB,HWWC,HWWD,HW 
WE,HWWF,HWWG 


B-cells (stimulated) 


pSPORTl 


LP022 


HCCC 


Colon, Cancer: (9808C064R) 


pCMVSport 3.0 


LP023 


HPDO HPDP HPDQ HPDR HPD 


Ovary, Cancer (9809C332): Poorly 
differentiated adenocarcinoma 


pSport 1 


LP023 


HPCO HPCP HPCQ HPCT 


Ovary, Cancer ( 15395 A IF): Grade II 
Papillary Carcinoma 


pSport 1 


LP023 


HOCM HOCO HOCP HOCQ 


Ovary, Cancer: ( 1 5799A 1 F) Poorly 
differentiated carcinoma 


pSport 1 


LP023 
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HCb>(Vl HLdN HLdU 


Dreasi, cancer. ^huu47Hj aj j 


popui I 1 


LrUZj 


HNBT HNBU HNBV 


Breast, Normal: (4005522B2) 


pSport 1 


LP023 


HBCP HBCQ 


Breast, Cancer: (4005522 A2) 


pSport 1 


LP023 


HBCJ 


Breast, Cancer: (9806C012R) 


pSport 1 


LP023 


HSAM HSAN 


Stromal cells 3.88 


pSport 1 


LP023 


HVCA HVCB HVCC HVCD 


Ovary, Cancer: (4004332 A2) 


pSport 1 


LP023 


HSCK HSEN HSEO 


Stromal cells (HBM3. 18) 


pSport 1 


LP023 


HSCP HSCQ 


stromal cell clone 2.5 


pSport 1 


LP023 


HUXA 


Breast Cancer: (4005385 A2) 


pSport 1 


LP023 


HCOM HCON HCOO HCOP HCOQ 


Ovary, Cancer (4004650 A3): Well- 
Differentiated Micropapillary Serous 
Carcinoma 


pSport 1 


LP023 


HBNM 


Breast. Cancer: (9802C020E) 


pSport 1 


LP023 


HVVA HVVB HVVC HVVD HWE 


Human Bone Marrow, treated 


pSport 1 


LP023 
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Two approaches can be used to isolate a particular clone from the deposited 
sample of plasmid DNAs cited for that clone in Table 5. First, a plasmid is. directly isolated 
by screening the clones using a polynucleotide probe corresponding to the nucleotide 
sequence of SEQ ID NO:X. 
5 Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized using an 

Applied Biosystems DNA synthesizer according to the sequence reported. The 
oligonucleotide is labeled, for instance, with 32 P-y-ATP using T4 polynucleotide kinase and 
purified according to routine methods. (E.g., Maniatis et al., Molecular Cloning: A 
Laboratory Manual, Cold Spring Harbor Press, Cold Spring, NY (1982).) The plasmid 

10 mixture is transformed into a suitable host, as indicated above (such as XL-1 Blue 
(Stratagene)) using techniques known to those of skill in the art, such as those provided by 
the vector supplier or in related publications or patents cited above. The transformants are 
plated on 1.5% agar plates (containing the appropriate selection agent, e.g., ampicillin) to a 
density of about 150 transformants (colonies) per plate. These plates are screened using 

15 Nylon membranes according to routine methods for bacterial colony screening (e.g., 
Sambrook et al., Molecular Cloning: A Laboratory Manual, 2nd Edit., (1989), Cold Spring 
Harbor Laboratory Press, pages 1.93 to 1.104), or other techniques known to those of skill in 
the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
20 nucleotide sequence of SEQ ID NO:X are synthesized and used to amplify the desired cDNA 
using the deposited cDNA plasmid as a template. The polymerase chain reaction is carried 
out under routine conditions, for instance, in 25 ^il of reaction mixture with 0.5 ug of the 
above cDNA template. A convenient reaction mixture is 1.5-5 mM MgCl 2 , 0.01% (w/v) 
gelatin, 20 |iM each of dATP, dCTP, dGTP, dTTP, 25 pmol of each primer and 0.25 Unit of 
25 Taq polymerase. Thirty five cycles of PCR (denaturation at 94°C for 1 min; annealing at 
55°C for 1 min; elongation at 72°C for 1 min) are performed with a Perkin-Elmer Cetus 
automated thermal cycler. The amplified product is analyzed by agarose gel electrophoresis 
and the DNA band with expected molecular weight is excised and purified. The PCR 
product is verified to be the selected sequence by subcloning and sequencing the DNA 
30 product. 

Several methods are available for the identification of the 5' or 3' non-coding portions 
of a gene which may not be present in the deposited clone. These methods include but are not 
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limited to, filter probing, clone enrichment using specific probes, and protocols similar 
or identical to 5' and 3' "RACE" protocols which are well known in the art. For instance, a 
method similar to 5' RACE is available for generating the missing 5' end of a desired full- 
length transcript. (Fromont-Racine et al., Nucleic Acids Res. 2 1(7): 1683-1684 (1993).) 
5 Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a population of 

RNA presumably containing full-length gene RNA transcripts. A primer set containing a 
primer specific to the ligated RNA oligonucleotide and a primer specific to a known 
sequence of the gene of interest is used to PCR amplify the 5' portion of the desired full- 
length gene. This amplified product may then be sequenced and used to generate the full 
10 length gene. 

This above method starts with total RNA isolated from the desired source, although 
poly-A+ RNA can be used. The RNA preparation can then be treated with phosphatase if 
necessary to eliminate 5' phosphate groups on degraded or damaged RNA which may 
interfere with the later RNA ligase step. The phosphatase should then be inactivated and the 
15 RNA treated with tobacco acid pyrophosphatase in order to remove the cap structure present 
at the 5' ends of messenger RNAs. This reaction leaves a 5' phosphate group at the 5 f end of 
the cap cleaved RNA which can then be ligated to an RNA oligonucleotide using T4 RNA 
ligase. 

This modified RNA preparation is used as a template for first strand cDNA synthesis 
20 using a gene specific oligonucleotide. The first strand synthesis reaction is used as a template 
for PCR amplification of the desired 5' end using a primer specific to the ligated RNA 
oligonucleotide and a primer specific to the known sequence of the gene of interest. The 
resultant product is then sequenced and analyzed to confirm that the 5' end sequence belongs 
to the desired gene. 

25 

Example 2: Isolation of Genomic Clones Corresponding to a Polynucleotide 

A human genomic PI library (Genomic Systems, Inc.) is screened by PCR using 
primers selected for the sequence corresponding to SEQ ID NO:X, according to the method 
30 described in Example 1 . (See also, Sambrook.) 
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Example 3: Tissue specific expression analysis 

The Human Genome Sciences, Inc. (HGS) database is derived from sequencing tissue 
specific cDNA libraries. Libraries generated from a particular tissue are selected and the 
5 specific tissue expression pattern of EST groups or assembled contigs within these libraries is 
determined by comparison of the expression patterns of those groups or contigs within the 
entire database. ESTs which show tissue specific expression are selected. 

The original clone from which the specific EST sequence was generated, is obtained 
from the catalogued library of clones and the insert amplified by PCR using methods known 
10 in the art. The PCR product is denatured then transferred in 96 well format to a nylon 
membrane (Schleicher and Scheull) generating an array filter of tissue specific clones. 
Housekeeping genes, maize genes, and known tissue specific genes are included on the 
filters. These targets can be used in signal normalization and to validate assay sensitivity. 
Additional targets are included to monitor probe length and specificity of hybridization. 
15 Radioactively labeled hybridization probes are generated by first strand cDNA 

synthesis per the manufacturer's instructions (Life Technologies) from mRNA/RNA samples 
prepared from the specific tissue being analyzed. The hybridization probes are purified by gel 
exclusion chromatography, quantitated, and hybridized with the array filters in hybridization 
bottles at 65°C overnight. The filters are washed under stringent conditions and signals are 
20 captured using a Fuji phosphorimager. 

Data is extracted using AIS software and following background subtraction, signal 
normalization is performed. This includes a normalization of filter-wide expression levels 
between different experimental runs. Genes that are differentially expressed in the tissue of 
interest are identified and the full length sequence of these clones is generated. 

25 

Example 4: Chromosomal Mapping of the Polynucleotides 

An oligonucleotide primer set is designed according to the sequence at the 5' end of 
30 SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This primer set is then 
used in a polymerase chain reaction under the following set of conditions : 30 seconds, 95°C; 
1 minute, 56°C; 1 minute, 70°C. This cycle is repeated 32 times followed by one 5 minute 
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cycle at 70°C. Human, mouse, and hamster DNA is used as template in addition to a 
somatic cell hybrid panel containing individual chromosomes or chromosome fragments 
(Bios, Inc). The reactions is analyzed on either 8% polyacrylamide gels or 3.5 % agarose 
gels. Chromosome mapping is determined by the presence of an approximately 100 bp PCR 
5 fragment in the particular somatic cell hybrid. 

Example 5: Bacterial Expression of a Polypeptide 

A polynucleotide encoding a polypeptide of the present invention is amplified using 

10 PCR oligonucleotide primers corresponding to the 5 r and 3' ends of the DNA sequence, as 
outlined in Example 1, to synthesize insertion fragments. The primers used to amplify the 
cDNA insert should preferably contain restriction sites, such as BamHI and Xbal, at the 5' 
end of the primers in order to clone the amplified product into the expression vector. For 
example, BamHI and Xbal correspond to the restriction enzyme sites on the bacterial 

15 expression vector pQE-9. (Qiagen, Inc., Chatsworth, CA). This plasmid vector encodes 
antibiotic resistance (Amp r ), a bacterial origin of replication (ori), an IPTG-regulatable 
promoter/operator (P/O), a ribosome binding site (RBS), a 6-histidine tag (6-His), and 
restriction enzyme cloning sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified fragment is 

20 ligated into the pQE-9 vector maintaining the reading frame initiated at the bacterial RBS. 
The ligation mixture is then used to transform the E. coli strain M15/rep4 (Qiagen, Inc.) 
which contains multiple copies of the plasmid pREP4, which expresses the lad repressor and 
also confers kanamycin resistance (Kan 1 *). Transformants are identified by their ability to 
grow on LB plates and ampicillin/kanamycin resistant colonies are selected. Plasmid DNA is 

25 isolated and confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid culture 
in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). The O/N culture 
is used to inoculate a large culture at a ratio of 1:100 to 1 :250. The cells are grown to an 
optical density 600 (O.D. 600 ) of between 0.4 and 0.6. IPTG (Isopropyl-B-D-thiogalacto 

30 pyranoside) is then added to a final concentration of 1 mM. IPTG induces by inactivating the 
lad repressor, clearing the P/O leading to increased gene expression. 
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Cells are grown for an extra 3 to 4 hours. Cells are then harvested by 

centrifugation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic agent 6 
Molar Guanidine HC1 by stirring for 3-4 hours at 4°C. The cell debris is removed by 
centrifugation, and the supernatant containing the polypeptide is loaded onto a nickel-nitrilo- 
5 tri-acetic acid ("Ni-NTA") affinity resin column (available from QIAGEN, Inc., supra). 
Proteins with a 6 x His tag bind to the Ni-NTA resin with high affinity and can be purified in 
a simple one-step procedure (for details see: The QIAexpressionist (1995) QIAGEN, Inc., 
supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 8, the 
10 column is first washed with 10 volumes of 6 M guanidine-HCl, pH 8, then washed with 10 
volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is eluted with 6 M 
guanidine-HCl, pH 5. 

The purified protein is then renatured by dialyzing it against phosphate-buffered 
saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCl. Alternatively, the 

15 protein can be successfully refolded while immobilized on the Ni-NTA column. The 
recommended conditions are as follows: renature using a linear 6M-1M urea gradient in 500 
mM NaCl, 20% glycerol, 20 mM Tris/HCl pH 7.4, containing protease inhibitors. The 
renaturation should be performed over a period of 1 .5 hours or more. After renaturation the 
proteins are eluted by the addition of 250 mM immidazole. Immidazole is removed by a 

20 final dialyzing step against PBS or 50 mM sodium acetate pH 6 buffer plus 200 mM NaCl. 
The purified protein is stored at 4° C or frozen at -80° C. 

In addition to the above expression vector, the present invention further includes an 
expression vector comprising phage operator and promoter elements operatively linked to a 
polynucleotide of the present invention, called pHE4a. (ATCC Accession Number 209645, 

25 deposited on February 25, 1998.) This vector contains: 1) a neomycinphosphotransferase 
gene as a selection marker, 2) an E. coli origin of replication, 3) a T5 phage promoter 
sequence, 4) two lac operator sequences, 5) a Shine-Delgarno sequence, and 6) the lactose 
operon repressor gene (laclq). The origin of replication (oriC) is derived from pUC19 (LTI, 
Gaithersburg, MD). The promoter sequence and operator sequences are made synthetically. 

30 DNA can be inserted into the pHEa by restricting the vector with Ndel and Xbal, 

BamHI, Xhol, or Asp718, running the restricted product on a gel, and isolating the larger 
fragment (the stuffer fragment should be about 310 base pairs). The DNA insert is generated 
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according to the PCR protocol described in Example 1, using PCR primers having 
restriction sites for Ndel (5' primer) and Xbal, BamHI, Xhol, or Asp718 (3' primer). The 
PCR insert is gel purified and restricted with compatible enzymes. The insert and vector are 
ligated according to standard protocols. 
5 The engineered vector could easily be substituted in the above protocol to express 

protein in a bacterial system. 

Example 6: Purification of a Polypeptide from an Inclusion Body 

10 The following alternative method can be used to purify a polypeptide expressed in E 

coli when it is present in the form of inclusion bodies. Unless otherwise specified, all of the 

following steps are conducted at 4-10°C. 

Upon completion of the production phase of the £*. coli fermentation, the cell culture 

is cooled to 4-10°C and the cells harvested by continuous centrifugation at 15,000 rpm 
15 (Heraeus Sepatech). On the basis of the expected yield of protein per unit weight of cell 

paste and the amount of purified protein required, an appropriate amount of cell paste, by 

weight, is suspended in a buffer solution containing 100 mM Tris, 50 mM EDTA, pH 7.4. 

The cells are dispersed to a homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizer 
20 (Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate is then 

mixed with NaCl solution to a final concentration of 0.5 M NaCl, followed by centrifugation 

at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M NaCl, 100 mM Tris, 

50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 
25 hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the pellet is 

discarded and the polypeptide containing supernatant is incubated at 4°C overnight to allow 

further GuHCl extraction. 

Following high speed centrifugation (30,000 xg) to remove insoluble particles, the 

GuHCl solubilized protein is refolded by quickly mixing the GuHCl extract with 20 volumes 
30 of buffer containing 50 mM sodium, pH 4.5, 150 mM NaCl, 2 mM EDTA by vigorous 

stirring. The refolded diluted protein solution is kept at 4°C without mixing for 12 hours 

prior to further purification steps. 
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To clarify the refolded polypeptide solution, a previously prepared tangential 
filtration unit equipped with 0.16 urn membrane filter with appropriate surface area (e.g., 
Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The filtered sample is 
loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive Biosystems). The column 
5 is washed with 40 mM sodium acetate, pH 6.0 and eluted with 250 mM, 500 mM, 1000 mM, 
and 1500 mM NaCl in the same buffer, in a stepwise manner. The absorbance at 280 nm of 
the effluent is continuously monitored. Fractions are collected and further analyzed by SDS- 
PAGE. 

Fractions containing the polypeptide are then pooled and mixed with 4 volumes of 
10 water. The diluted sample is then loaded onto a previously prepared set of tandem columns 
of strong anion (Poros HQ-50, Perseptive Biosystems) and weak anion (Poros CM-20, 
Perseptive Biosystems) exchange resins. The columns are equilibrated with 40 mM sodium 
acetate, pH 6.0. Both columns are washed with 40 mM sodium acetate, pH 6.0, 200 mM 
NaCl. The CM-20 column is then eluted using a 10 column volume linear gradient ranging 
15 from 0.2 M NaCl, 50 mM sodium acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetate, pH 
6.5. Fractions are collected under constant A280 monitoring of the effluent. Fractions 
containing the polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the above 
refolding and purification steps. No major contaminant bands should be observed from 
20 Commassie blue stained 16% SDS-PAGE gel when 5 |ug of purified protein is loaded. The 
purified protein can also be tested for endotoxin/LPS contamination, and typically the LPS 
content is less than 0.1 ng/ml according to LAL assays. 

Example 7: Cloning and Expression of a Polypeptide in a Baculovirus Expression System 

25 

In this example, the plasmid shuttle vector pA2 is used to insert a polynucleotide into 
a baculovirus to express a polypeptide. This expression vector contains the strong polyhedrin 
promoter of the Autographa californica nuclear polyhedrosis virus (AcMNPV) followed by 
convenient restriction sites such as BamHI, Xba I and Asp718. The polyadenylation site of 
30 the simian virus 40 ("SV40") is used for efficient polyadenylation. For easy selection of 
recombinant virus, the plasmid contains the beta-galactosidase gene from E. coli under 
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control of a weak Drosophila promoter in the same orientation, followed by the 
polyadenylation signal of the polyhedrin gene. The inserted genes are flanked on both sides 
by viral sequences for cell-mediated homologous recombination with wild-type viral DNA to 
generate a viable virus that express the cloned polynucleotide. 
5 Many other baculovirus vectors can be used in place of the vector above, such as 

pAc373, pVL941, and pAcIMl, as one skilled in the art would readily appreciate, as long as 
the construct provides appropriately located signals for transcription, translation, secretion 
and the like, including a signal peptide and an in-frame AUG as required. Such vectors are 
described, for instance, in Luckow et al., Virology 170:31-39 (1989). 

10 Specifically, the cDNA sequence contained in the deposited clone, including the 

AUG initiation codon, is amplified using the PCR protocol described in Example 1. If a 
naturally occurring signal sequence is used to produce the polypeptide of the present 
invention, the pA2 vector does not need a second signal peptide. Alternatively, the vector 
can be modified (pA2 GP) to include a baculovirus leader sequence, using the standard 

15 methods described in Summers et al., "A Manual of Methods for Baculovirus Vectors and 
Insect Cell Culture Procedures," Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

The amplified fragment is isolated from a 1% agarose gel using a commercially 
available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment then is digested with 

20 appropriate restriction enzymes and again purified on a 1% agarose gel. 

The plasmid is digested with the corresponding restriction enzymes and optionally, 
can be dephosphorylated using calf intestinal phosphatase, using routine procedures known in 
the art. The DNA is then isolated from a 1% agarose gel using a commercially available kit 
("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

25 The fragment and the dephosphorylated plasmid are ligated together with T4 DNA 

ligase. E. coli HB101 or other suitable E. coli hosts such as XL-1 Blue (Stratagene Cloning 
Systems, La Jolla, CA) cells are transformed with the ligation mixture and spread on culture 
plates. Bacteria containing the plasmid are identified by digesting DNA from individual 
colonies and analyzing the digestion product by gel electrophoresis. The sequence of the 

30 cloned fragment is confirmed by DNA sequencing. 

Five jixg of a plasmid containing the polynucleotide is co-transfected with 1 .0 \xg of a 
commercially available linearized baculovirus DNA ("BaculoGold™ baculovirus DNA", 
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Pharmingen, San Diego, CA), using the lipofection method described by Feigner et 
al., Proc. Natl. Acad. Sci. USA 84:7413-7417 (1987). One ng of BaculoGold™ virus DNA 
and 5 |ig of the plasmid are mixed in a sterile well of a microtiter plate containing 50 |il of 
serum-free Grace's medium (Life Technologies Inc., Gaithersburg, MD). Afterwards, 10 |il 
5 Lipofectin plus 90 jil Grace's medium are added, mixed and incubated for 1 5 minutes at room 
temperature. Then the transfection mixture is added drop-wise to Sf9 insect cells (ATCC 
CRL 171 1) seeded in a 35 mm tissue culture plate with 1 ml Grace's medium without serum. 
The plate is then incubated for 5 hours at 27° C. The transfection solution is then removed 
from the plate and 1 ml of Grace's insect medium supplemented with 10% fetal calf serum is 

10 added. Cultivation is then continued at 27° C for four days. 

After four days the supernatant is collected and a plaque assay is performed, as 
described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life Technologies 
Inc., Gaithersburg) is used to allow easy identification and isolation of gal-expressing clones, 
which produce blue-stained plaques. (A detailed description of a "plaque assay" of this type 

15 can also be found in the user's guide for insect cell culture and baculovirology distributed by 
Life Technologies Inc., Gaithersburg, page 9-10.) After appropriate incubation, blue stained 
plaques are picked with the tip of a micropipettor (e.g., Eppendorf). The agar containing the 
recombinant viruses is then resuspended in a microcentrifuge tube containing 200 jil of 
Grace's medium and the suspension containing the recombinant baculovirus is used to infect 

20 Sf9 cells seeded in 35 mm dishes. Four days later the supernatants of these culture dishes are 
harvested and then they are stored at 4° C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's medium 
supplemented with 10% heat-inactivated FBS. The cells are infected with the recombinant 
baculovirus containing the polynucleotide at a multiplicity of infection ("MOI") of about 2. 

25 If radiolabeled proteins are desired, 6 hours later the medium is removed and is replaced with 
SF900 II medium minus methionine and cysteine (available from Life Technologies Inc., 
Rockville, MD). After 42 hours, 5 |iCi of 3:> S-methionine and 5 j^Ci 35 S-cysteine (available 
from Amersham) are added. The cells are further incubated for 16 hours and then are 
harvested by centrifugation. The proteins in the supernatant as well as the intracellular 

30 proteins are analyzed by SDS-PAGE followed by autoradiography (if radiolabeled). 

Microsequencing of the amino acid sequence of the amino terminus of purified 
protein may be used to determine the amino terminal sequence of the produced protein. 
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Example 8: Expression of a Polypeptide in 

Mammalian Cells 

The polypeptide of the present invention can be expressed in a mammalian cell. A typical 
5 mammalian expression vector contains a promoter element, which mediates the initiation of 

transcription of mRNA, a protein coding sequence, and signals required for the termination 

of transcription and polyadenylation of the transcript. Additional elements include 

enhancers, Kozak sequences and intervening sequences flanked by donor and acceptor sites 

for RNA splicing. Highly efficient transcription is achieved with the early and late promoters 
10 from SV40, the long terminal repeats (LTRs) from Retroviruses, e.g., RSV, HTLVI, HIVI 

and the early promoter of the cytomegalovirus (CMV). However, cellular elements can also 

be used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, 

for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), pRSVcat 
15 (ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109), pCMVSport 2.0, and 

pCMVSport 3.0. Mammalian host cells that could be used include, human Hela, 293, H9 and 

Jurkat cells, mouse NIH3T3 and CI 27 cells, Cos 1, Cos 7 and CV1, quail QC1-3 cells, 

mouse L cells and Chinese hamster ovary (CHO) cells. 

Alternatively, the polypeptide, can be expressed in stable cell lines containing the 
20 polynucleotide integrated into a chromosome. The co-transfection with a selectable marker 

such as DHFR, gpt, neomycin, hygromycin allows the identification and isolation of the 

transfected cells. 

The transfected gene can also be amplified to express large amounts of the encoded 
protein. The DHFR (dihydrofolate reductase) marker is useful in developing cell lines that 

25 carry several hundred or even several thousand copies of the gene of interest. (See, e.g., Alt, 
F. W., et al., J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. L. and Ma, C, Biochem. et 
Biophys. Acta, 1097:107-143 (1990); Page, M. J. and Sydenham, M. A., Biotechnology 9:64- 
68 (1991).) Another useful selection marker is the enzyme glutamine synthase (GS) (Murphy 
et al., Biochem J. 227:277-279 (1991); Bebbington et al., Bio/Technology 10:169-175 

30 (1992). Using these markers, the mammalian cells are grown in selective medium and the 
cells with the highest resistance are selected. These cell lines contain the amplified gene(s) 
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integrated into a chromosome. Chinese hamster ovary (CHO) and NSO cells are 
often used for the production of proteins. 

Derivatives of the plasmid pSV2-dhfr (ATCC Accession No. 37146), the expression 
vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession No.209647) contain 
5 the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et al., Molecular and Cellular 
Biology, 438-447 (March, 1985)) plus a fragment of the CMV-enhancer (Boshart et al., Cell 
41:521-530 (1985).) Multiple cloning sites, e.g., with the restriction enzyme cleavage sites 
BamHI, Xbal and Asp718, facilitate the cloning of the gene of interest. The vectors also 
contain the 3' intron, the polyadenylation and termination signal of the rat preproinsulin 
10 gene, and the mouse DHFR gene under control of the SV40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate restriction 
enzymes and then dephosphorylated using calf intestinal phosphates by procedures known in 
the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the protocol 
15 outlined in Example 1. If a naturally occurring signal sequence is used to produce the 
polypeptide of the present invention, the vector does not need a second signal peptide. 
Alternatively, if a naturally occurring signal sequence is not used, the vector can be modified 
to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 

The amplified fragment is isolated from a 1% agarose gel using a commercially 
20 available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment then is digested with 
appropriate restriction enzymes and again purified on a 1% agarose gel. 

The amplified fragment is then digested with the same restriction enzyme and purified 
on a 1% agarose gel. The isolated fragment and the dephosphorylated vector are then ligated 
with T4 DNA ligase. E. coli HB101 or XL-1 Blue cells are then transformed and bacteria are 
25 identified that contain the fragment inserted into plasmid pC6 using, for instance, restriction 
enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for transfection. 
Five jag of the expression plasmid pC6 or pC4 is cotransfected with 0.5 jig of the plasmid 
pSVneo using lipofectin (Feigner et al., supra). The plasmid pSV2-neo contains a dominant 
30 selectable marker, the neo gene from Tn5 encoding an enzyme that confers resistance to a 
group of antibiotics including G418. The cells are seeded in alpha minus MEM 
supplemented with 1 mg/ml G418. After 2 days, the cells are trypsinized and seeded in 



WO 00/55180 



PCT/US00/05918 



343 

hybridoma cloning plates (Greiner, Germany) in alpha minus MEM 
supplemented with 10, 25, or 50 ng/ml of metothrexate plus 1 mg/ml G418. After about 10- 
14 days single clones are trypsinized and then seeded in 6-well petri dishes or 10 ml flasks 
using different concentrations of methotrexate (50 nM, 100 nM, 200 nM, 400 nM, 800 nM). 
5 Clones growing at the highest concentrations of methotrexate are then transferred to new 6- 
well plates containing even higher concentrations of methotrexate (1 |iM, 2 |LtM, 5 ^M, 10 
mM, 20 mM). The same procedure is repeated until clones are obtained which grow at a 
concentration of 100 - 200 ]±M. Expression of the desired gene product is analyzed, for 
instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

10 

Example 9: Protein Fusions 

The polypeptides of the present invention are preferably fused to other proteins. 
These fusion proteins can be used for a variety of applications. For example, fusion of the 

15 present polypeptides to His-tag, HA-tag, protein A, IgG domains, and maltose binding 
protein facilitates purification. (See Example 5; see also EP A 394,827; Traunecker, et al. 5 
Nature 331:84-86 (1988).) Similarly, fusion to IgG-1, IgG-3, and albumin increases the 
halflife time in vivo. Nuclear localization signals fused to the polypeptides of the present 
invention can target the protein to a specific subcellular localization, while covalent 

20 heterodimer or homodimers can increase or decrease the activity of a fusion protein. Fusion 
proteins can also create chimeric molecules having more than one function. Finally, fusion 
proteins can increase solubility and/or stability of the fused protein compared to the non- 
fused protein. All of the types of fusion proteins described above can be made by modifying 
the following protocol, which outlines the fusion of a polypeptide to an IgG molecule, or the 

25 protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PCR amplified, using 
primers that span the 5' and 3' ends of the sequence described below. These primers also 
should have convenient restriction enzyme sites that will facilitate cloning into an expression 
vector, preferably a mammalian expression vector. 

30 For example, if pC4 (Accession No. 209646) is used, the human Fc portion can be 

ligated into the BamHI cloning site. Note that the 3' BamHI site should be destroyed. Next, 
the vector containing the human Fc portion is re-restricted with BamHI, linearizing the 
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vector, and a polynucleotide of the present invention, isolated by the PCR protocol 
described in Example 1, is ligated into this BamHI site. Note that the polynucleotide is 
cloned without a stop codon, otherwise a fusion protein will not be produced. 

If the naturally occurring signal sequence is used to produce the polypeptide of the 
5 present invention, pC4 does not need a second signal peptide. Alternatively, if the naturally 
occurring signal sequence is not used, the vector can be modified to include a heterologous 
signal sequence. (See, e.g., WO 96/34891.) 

Human IgG Fc region: 

10 GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTGCCCAG 
CACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGA 
CACCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGTGGTGGACGTAAGC 
CACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCAT 
AATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTC 

15 AGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC 
AAGGTCTCCAACAAAGCCCTCCCAACCCCCATCGAGAAAACCATCTCCAAAGCC 
AAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAG 
CTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCAAGC 
GACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGAC 

20 CACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACC 
GTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCAT 
GAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAAT 
GAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO:887) 

25 Example 10: Production of an Antibody from a Polypeptide 

a) Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of methods. 
(See, Current Protocols, Chapter 2.) As one example of such methods, cells expressing 
30 polypeptide of the present invention are administered to an animal to induce the production 
of sera containing polyclonal antibodies. In a preferred method, a preparation of polypeptide 
of the present invention is prepared and purified to render it substantially free of natural 
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contaminants. Such a preparation is then introduced into an animal in order to 
produce polyclonal antisera of greater specific activity. 

Monoclonal antibodies specific for polypeptide of the present invention are prepared 
using hybridoma technology. (Kohler et aL Nature 256:495 (1975); Kohler et al., Eur. J. 
5 Immunol. 6:51 1 (1976); Kohler et al., Eur. J. Immunol. 6:292 (1976); Hammerling et aL, in: 
Monoclonal Antibodies and T-Cell Hybridomas, Elsevier, N.Y., pp. 563-681 (1981)). In 
general, an animal (preferably a mouse) is immunized with polypeptide of the present 
invention or, more preferably, with a secreted polypeptide of the present invention- 
expressing cell. Such polypeptide-expressing cells are cultured in any suitable tissue culture 

10 medium, preferably in Earle's modified Eagle's medium supplemented with 10% fetal bovine 
serum (inactivated at about 56°C), and supplemented with about 10 g/1 of nonessential amino 
acids, about 1.000 U/ml of penicillin, and about 100 |ig/ml of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma cell 
line. Any suitable myeloma cell line may be employed in accordance with the present 

15 invention; however, it is preferable to employ the parent myeloma cell line (SP20), available 
from the ATCC. After fusion, the resulting hybridoma cells are selectively maintained in 
HAT medium, and then cloned by limiting dilution as described by Wands et al. 
(Gastroenterology 80:225-232 (1981)). The hybridoma cells obtained through such a 
selection are then assayed to identify clones which secrete antibodies capable of binding the 

20 polypeptide of the present invention. 

Alternatively, additional antibodies capable of binding to polypeptide of the present 
invention can be produced in a two-step procedure using anti-idiotypic antibodies. Such a 
method makes use of the fact that antibodies are themselves antigens, and therefore, it is 
possible to obtain an antibody which binds to a second antibody. In accordance with this 

25 method, protein specific antibodies are used to immunize an animal, preferably a mouse. The 
splenocytes of such an animal are then used to produce hybridoma cells, and the hybridoma 
cells are screened to identify clones which produce an antibody whose ability to bind to the 
polypeptide of the present invention-specific antibody can be blocked by polypeptide of the 
present invention. Such antibodies comprise anti-idiotypic antibodies to the polypeptide of 

30 the present invention-specific antibody and are used to immunize an animal to induce 
formation of further polypeptide of the present invention-specific antibodies. 

For in vivo use of antibodies in humans, an antibody is "humanized". Such 
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antibodies can be produced using genetic constructs derived from hybridoma cells 
producing the monoclonal antibodies described above. Methods for producing chimeric and 
humanized antibodies are known in the art and are discussed herein. (See, for review, 
Morrison, Science 229:1202 (1985); Oi et al., BioTechniques 4:214 (1986); Cabilly et al., 
5 U.S. Patent No. 4,816,567; Taniguchi et al., EP 171496; Morrison et al., EP 173494; 
Neuberger et al., WO 8601533; Robinson et al., WO 8702671; Boulianne et al., Nature 
3 12:643 (1984); Neuberger et al., Nature 3 14:268 (1985).) 

b) Isolation Of Antibody Fragments Directed Against Polypeptide of the Present 

10 Invention From A Library Of scFvs 

Naturally occurring V-genes isolated from human PBLs are constructed into a library 
of antibody fragments which contain reactivities against polypeptide of the present invention 
to which the donor may or may not have been exposed (see e.g., U.S. Patent 5,885,793 
incorporated herein by reference in its entirety). 

15 Rescue of the Library. A library of scFvs is constructed from the RNA of human 

PBLs as described in PCT publication WO 92/01047. To rescue phage displaying antibody 
fragments, approximately 109 E. coli harboring the phagemid are used to inoculate 50 ml of 
2xTY containing 1% glucose and 100 ng/ml of ampicillin (2xTY-AMP-GLU) and grown to 
an O.D. of 0.8 with shaking. Five ml of this culture is used to innoculate 50 ml of 2xTY- 

20 AMP-GLU, 2 x 108 TU of delta gene 3 helper (Ml 3 delta gene 111, see PCT publication WO 
92/01047) are added and the culture incubated at 37°C for 45 minutes without shaking and 
then at 37°C for 45 minutes with shaking. The culture is centrifuged at 4000 r.p.m. for 10 
min. and the pellet resuspended in 2 liters of 2xTY containing 100 |ug/ml ampicillin and 50 
ug/ml kanamycin and grown overnight. Phage are prepared as described in PCT publication 

25 WO 92/01047. 

Ml 3 delta gene III is prepared as follows: Ml 3 delta gene III helper phage does not 
encode gene III protein, hence the phage(mid) displaying antibody fragments have a greater 
avidity of binding to antigen. Infectious M13 delta gene III particles are made by growing 
the helper phage in cells harboring a pUC19 derivative supplying the wild type gene III 
30 protein during phage morphogenesis. The culture is incubated for 1 hour at 37° C without 
shaking and then for a further hour at 37°C with shaking. Cells are spun down (IEC-Centra 
8,400 r.p.m. for 10 min), resuspended in 300 ml 2xTY broth containing 100 |ig ampicillin/ml 
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and 25 jug kanamycin/ml (2xTY-AMP- KAN) and grown overnight, shaking at 
37°C. Phage particles are purified and concentrated from the culture medium by two PEG- 
precipitations (Sambrook et al., 1990), resuspended in 2 ml PBS and passed through a 0.45 
|im filter (Minisart NML; Sartorius) to give a final concentration of approximately 1013 
5 transducing units/ml (ampicillin-resistant clones). 

Panning of the Library. Immunotubes (Nunc) are coated overnight in PBS with 4 ml 
of either 100 fig/ml or 10 |ug/ml of a polypeptide of the present invention. Tubes are blocked 
with 2% Marvel-PBS for 2 hours at 37°C and then washed 3 times in PBS. Approximately 
1013 TU of phage is applied to the tube and incubated for 30 minutes at room temperature 

10 tumbling on an over and under turntable and then left to stand for another 1.5 hours. Tubes 
are washed 10 times with PBS 0.1% Tween-20 and 10 times with PBS. Phage are eluted by 
adding 1 ml of 100 mM triethylamine and rotating 15 minutes on an under and over turntable 
after which the solution is immediately neutralized with 0.5 ml of 1.0M Tris-HCl, pH 7.4. 
Phage are then used to infect 10 ml of mid-log E. coli TGI by incubating eluted phage with 

15 bacteria for 30 minutes at 37°C. The E. coli are then plated on TYE plates containing 1% 
glucose and 100 |ng/ml ampicillin. The resulting bacterial library is then rescued with delta 
gene 3 helper phage as described above to prepare phage for a subsequent round of selection. 
This process is then repeated for a total of 4 rounds of affinity purification with tube-washing 
increased to 20 times with PBS, 0. 1% Tween-20 and 20 times with PBS for rounds 3 and 4. 

20 Characterization of Binders. Eluted phage from the 3rd and 4th rounds of selection 

are used to infect E. coli HB 2151 and soluble scFv is produced (Marks, et al., 1991) from 
single colonies for assay. ELISAs are performed with microtitre plates coated with either 10 
pg/ml of the polypeptide of the present invention in 50 mM bicarbonate pH 9.6. Clones 
positive in ELISA are further characterized by PCR fingerprinting (see, e.g., PCT publication 

25 WO 92/01047) and then by sequencing. These ELISA positive clones may also be further 
characterized by techniques known in the art, such as, for example, epitope mapping, binding 
affinity, receptor signal transduction, ability to block or competitively inhibit 
antibody/antigen binding, and competitive agonistic or antagonistic activity. 

30 Example 11: Method of Determining Alterations in a Gene Corresponding to a 
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Polynucleotide 

RNA isolated from entire families or individual patients presenting with a phenotype 
of interest (such as a disease) is be isolated. cDNA is then generated from these RNA 
samples using protocols known in the art. (See, Sambrook.) The cDNA is then used as a 
5 template for PCR, employing primers surrounding regions of interest in SEQ ID NO:X; 
and/or the nucleotide sequence of the related cDNA in the cDNA clone contained in a 
deposited library. Suggested PCR conditions consist of 35 cycles at 95 degrees C for 30 
seconds; 60-120 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C, using 
buffer solutions described in Sidransky et aL, Science 252:706 (1991). 

10 PCR products are then sequenced using primers labeled at their 5' end with T4 

polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre Technologies). The 
intron-exon borders of selected exons is also determined and genomic PCR products 
analyzed to confirm the results. PCR products harboring suspected mutations is then cloned 
and sequenced to validate the results of the direct sequencing. 

15 PCR products is cloned into T-tailed vectors as described in Holton et al., Nucleic 

Acids Research, 19:1156 (1991) and sequenced with T7 polymerase (United States 
Biochemical). Affected individuals are identified by mutations not present in unaffected 
individuals. 

Genomic rearrangements are also observed as a method of determining alterations in 
20 a gene corresponding to a polynucleotide. Genomic clones isolated according to Example 2 
are nick-translated with digoxigenindeoxy-uridine 5'-triphosphate (Boehringer Manheim), 
and FISH performed as described in Johnson et al., Methods Cell Biol. 35:73-99 (1991). 
Hybridization with the labeled probe is carried out using a vast excess of human cot-1 DNA 
for specific hybridization to the corresponding genomic locus. 
25 Chromosomes are counterstained with 4,6-diamino-2-phenylidole and propidium 

iodide, producing a combination of C- and R-bands. Aligned images for precise mapping are 
obtained using a triple-band filter set (Chroma Technology, Brattleboro, VT) in combination 
with a cooled charge-coupled device camera (Photometries, Tucson, AZ) and variable 
excitation wavelength filters. (Johnson et al., Genet. Anal. Tech. AppL, 8:75 (1991).) Image 
30 collection, analysis and chromosomal fractional length measurements are performed using 
the ISee Graphical Program System. (Inovision Corporation, Durham, NC.) Chromosome 
alterations of the genomic region hybridized by the probe are identified as insertions, 
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deletions, and translocations. These alterations are used as a diagnostic marker 
for an associated disease. 

Example 12: Method of Detecting Abnormal Levels of a Polypeptide in a Biological Sample 

5 

A polypeptide of the present invention can be detected in a biological sample, and if 
an increased or decreased level of the polypeptide is detected, this polypeptide is a marker for 
a particular phenotype. Methods of detection are numerous, and thus, it is understood that 
one skilled in the art can modify the following assay to fit their particular needs. 

10 For example, antibody-sandwich ELISAs are used to detect polypeptides in a sample, 

preferably a biological sample. Wells of a microtiter plate are coated with specific 
antibodies, at a final concentration of 0.2 to 10 ug/ml. The antibodies are either monoclonal 
or polyclonal and are produced by the method described in Example 10. The wells are 
blocked so that non-specific binding of the polypeptide to the well is reduced. 

15 The coated wells are then incubated for > 2 hours at RT with a sample containing the 

polypeptide. Preferably, serial dilutions of the sample should be used to validate results. The 
plates are then washed three times with deionized or distilled water to remove unbounded 
polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a concentration of 
20 25-400 ng, is added and incubated for 2 hours at room temperature. The plates are again 
washed three times with deionized or distilled water to remove unbounded conjugate. 

Add 75 ul of 4-methylumbelliferyl phosphate (MUP) or p-nitrophenyl phosphate 
(NPP) substrate solution to each well and incubate 1 hour at room temperature. Measure the 
reaction by a microtiter plate reader. Prepare a standard curve, using serial dilutions of a 
25 control sample, and plot polypeptide concentration on the X-axis (log scale) and fluorescence 
or absorbance of the Y-axis (linear scale). Interpolate the concentration of the polypeptide in 
the sample using the standard curve. 

Example 13: Formulation 

30 

The invention also provides methods of treatment and/or prevention of diseases or 
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disorders (such as, for example, any one or more of the diseases or disorders disclosed 
herein) by administration to a subject of an effective amount of a Therapeutic. By 
therapeutic is meant a polynucleotides or polypeptides of the invention (including fragments 
and variants), agonists or antagonists thereof, and/or antibodies thereto, in combination with 
5 a pharmaceutical^ acceptable carrier type (e.g., a sterile carrier). 

The Therapeutic will be formulated and dosed in a fashion consistent with good 
medical practice, taking into account the clinical condition of the individual patient 
(especially the side effects of treatment with the Therapeutic alone), the site of delivery, the 
method of administration, the scheduling of administration, and other factors known to 
10 practitioners. The "effective amount" for purposes herein is thus determined by such 
considerations. 

As a general proposition, the total pharmaceutical^ effective amount of the 
Therapeutic administered parenterally per dose will be in the range of about lug/kg/day to 10 
mg/kg/day of patient body weight, although, as noted above, this will be subject to 

15 therapeutic discretion. More preferably, this dose is at least 0.01 mg/kg/day, and most 
preferably for humans between about 0.01 and 1 mg/kg/day for the hormone. If given 
continuously, the Therapeutic is typically administered at a dose rate of about 1 ug/kg/hour to 
about 50 ug/kg/hour, either by 1-4 injections per day or by continuous subcutaneous 
infusions, for example, using a mini-pump. An intravenous bag solution may also be 

20 employed. The length of treatment needed to observe changes and the interval following 
treatment for responses to occur appears to vary depending on the desired effect. 

Therapeutics can be are administered orally, rectally, parenterally, intracistemally, 
intravaginally, intraperitoneal^, topically (as by powders, ointments, gels, drops or 
transdermal patch), bucally, or as an oral or nasal spray. "Pharmaceutically acceptable 

25 carrier" refers to a non-toxic solid, semisolid or liquid filler, diluent, encapsulating material 
or formulation auxiliary of any. The term "parenteral" as used herein refers to modes of 
administration which include intravenous, intramuscular, intraperitoneal, intrasternal, 
subcutaneous and intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained-release 

30 systems. Suitable examples of sustained-release Therapeutics are administered orally, 
rectally, parenterally, intracistemally, intravaginally, intraperitoneal^, topically (as by 
powders, ointments, gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 
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"Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or liquid 
filler, diluent, encapsulating material or formulation auxiliary of any type. The term 
"parenteral" as used herein refers to modes of administration which include intravenous, 
intramuscular, intraperitoneal, intrasternal, subcutaneous and intraarticular injection and 
5 infusion. 

Therapeutics of the invention are also suitably administered by sustained-release 
systems. Suitable examples of sustained-release Therapeutics include suitable polymeric 
materials (such as, for example, semi-permeable polymer matrices in the form of shaped 
articles, e.g., films, or mirocapsules), suitable hydrophobic materials (for example as an 

10 emulsion in an acceptable oil) or ion exchange resins, and sparingly soluble derivatives (such 
as, for example, a sparingly soluble salt). 

Sustained-release matrices include polylactides (U.S. Pat. No. 3,773,919, EP 58,481), 
copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman et al., Biopolymers 
22:547-556 (1983)), poly (2- hydroxyethyl methacrylate) (Langer et al., J. Biomed. Mater. 

15 Res. 15:167-277 (1981), and Langer, Chem. Tech. 12:98-105 (1982)), ethylene vinyl acetate 
(Langer et al., Id.) or poly-D- (-)-3 -hydroxy butyric acid (EP 133,988). 

Sustained-release Therapeutics also include liposomally entrapped Therapeutics of 
the invention (see generally, Langer, Science 249:1527-1533 (1990); Treat et al., in 
Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler 

20 (eds.), Liss, New York, pp. 317 -327 and 353-365 (1989)). Liposomes containing the 
Therapeutic are prepared by methods known per se: DE 3,218,121; Epstein et al., Proc. Natl. 
Acad. Sci. (USA) 82:3688-3692 (1985); Hwang et al., Proc. Natl. Acad. Sci.(USA) 
77:4030-4034 (1980); EP 52,322; EP 36,676; EP 88,046; EP 143,949; EP 142,641; Japanese 
Pat. Appl. 83-118008; U.S. Pat. Nos. 4,485,045 and 4,544,545; and EP 102,324. Ordinarily, 

25 the liposomes are of the small (about 200-800 Angstroms) unilamellar type in which the lipid 
content is greater than about 30 mol. percent cholesterol, the selected proportion being 
adjusted for the optimal Therapeutic. 

In yet an additional embodiment, the Therapeutics of the invention are delivered by 
way of a pump (see Langer, supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); 

30 Buchwald et al., Surgery 88:507 (1980); Saudek et al., N. Engl. J. Med. 321:574 (1989)). 

Other controlled release systems are discussed in the review by Langer (Science 
249:1527-1533 (1990)). 
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For parenteral administration, in one embodiment, the Therapeutic is 

formulated generally by mixing it at the desired degree of purity, in a unit dosage injectable 
form (solution, suspension, or emulsion), with a pharmaceutically acceptable carrier, i.e., one 
that is non-toxic to recipients at the dosages and concentrations employed and is compatible 
5 with other ingredients of the formulation. For example, the formulation preferably does not 
include oxidizing agents and other compounds that are known to be deleterious to the 
Therapeutic. 

Generally, the formulations are prepared by contacting the Therapeutic uniformly and 
intimately with liquid carriers or finely divided solid carriers or both. Then, if necessary, the 

10 product is shaped into the desired formulation. Preferably the carrier is a parenteral carrier, 
more preferably a solution that is isotonic with the blood of the recipient. Examples of such 
carrier vehicles include water, saline, Ringer's solution, and dextrose solution. Non-aqueous 
vehicles such as fixed oils and ethyl oleate are also useful herein, as well as liposomes. 

The carrier suitably contains minor amounts of additives such as substances that 

15 enhance isotonicity and chemical stability. Such materials are non- toxic to recipients at the 
dosages and concentrations employed, and include buffers such as phosphate, citrate, 
succinate, acetic acid, and other organic acids or their salts; antioxidants such as ascorbic 
acid; low molecular weight (less than about ten residues) polypeptides, e.g., polyarginine or 
tripeptides; proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic 

20 polymers such as polyvinylpyrrolidone; amino acids, such as glycine, glutamic acid, aspartic 
acid, or arginine; monosaccharides, disaccharides, and other carbohydrates including 
cellulose or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; 
sugar alcohols such as mannitol or sorbitol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates, poloxamers, or PEG. 

25 The Therapeutic is typically formulated in such vehicles at a concentration of about 

0.1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will be 
understood that the use of certain of the foregoing excipients, carriers, or stabilizers will 
result in the formation of polypeptide salts. 

Any pharmaceutical used for therapeutic administration can be sterile. Sterility is 

30 readily accomplished by filtration through sterile filtration membranes (e.g., 0.2 micron 
membranes). Therapeutics generally are placed into a container having a sterile access port, 
for example, an intravenous solution bag or vial having a stopper pierceable by a hypodermic 
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injection needle. 

Therapeutics ordinarily will be stored in unit or multi-dose containers, for example, 
sealed ampoules or vials, as an aqueous solution or as a lyophilized formulation for 
reconstitution. As an example of a lyophilized formulation, 10-ml vials are filled with 5 ml 
5 of sterile-filtered 1% (w/v) aqueous Therapeutic solution, and the resulting mixture is 
lyophilized. The infusion solution is prepared by reconstituting the lyophilized Therapeutic 
using bacteriostatic Water-for-Injection. 

The invention also provides a pharmaceutical pack or kit comprising one or more 
containers filled with one or more of the ingredients of the Therapeutics of the invention. 
10 Associated with such container(s) can be a notice in the form prescribed by a governmental 
agency regulating the manufacture, use or sale of pharmaceuticals or biological products, 
which notice reflects approval by the agency of manufacture, use or sale for human 
administration. In addition, the Therapeutics may be employed in conjunction with other 
therapeutic compounds. 

15 The Therapeutics of the invention may be administered alone or in combination with 

adjuvants. Adjuvants that may be administered with the Therapeutics of the invention 
include, but are not limited to, alum, alum plus deoxycholate (ImmunoAg), MTP-PE 
(Biocine Corp.), QS21 (Genentech, Inc.), BCG, and MPL. In a specific embodiment, 
Therapeutics of the invention are administered in combination with alum. In another specific 

20 embodiment, Therapeutics of the invention are administered in combination with QS-2L 
Further adjuvants that may be administered with the Therapeutics of the invention include, 
but are not limited to, Monophosphoryl lipid immunomodulator, AdjuVax 100a, QS-21, QS- 
18, CRL1005, Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines that 
may be administered with the Therapeutics of the invention include, but are not limited to, 

25 vaccines directed toward protection against MMR (measles, mumps, rubella), polio, 
varicella, tetanus/diptheria, hepatitis A, hepatitis B, haemophilus influenzae B, whooping 
cough, pneumonia, influenza, Lyme's Disease, rotavirus, cholera, yellow fever, Japanese 
encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. Combinations may be 
administered either concomitantly, e.g., as an admixture, separately but simultaneously or 

30 concurrently; or sequentially. This includes presentations in which the combined agents are 
administered together as a therapeutic mixture, and also procedures in which the combined 
agents are administered separately but simultaneously, e.g., as through separate intravenous 
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lines into the same individual. Administration "in combination" further 
includes the separate administration of one of the compounds or agents given first, followed 
by the second. 

The Therapeutics of the invention may be administered alone or in combination with 
5 other therapeutic agents. Therapeutic agents that may be administered in combination with 
the Therapeutics of the invention, include but not limited to, other members of the TNF 
family, chemotherapeutic agents, antibiotics, steroidal and non-steroidal anti-inflammatories, 
conventional immunotherapeutic agents, cytokines and/or growth factors. Combinations may 
be administered either concomitantly, e.g., as an admixture, separately but simultaneously or 

10 concurrently; or sequentially. This includes presentations in which the combined agents are 
administered together as a therapeutic mixture, and also procedures in which the combined 
agents are administered separately but simultaneously, e.g., as through separate intravenous 
lines into the same individual. Administration "in combination" further includes the separate 
administration of one of the compounds or agents given first, followed by the second. 

15 In one embodiment, the Therapeutics of the invention are administered in 

combination with members of the TNF family. TNF, TNF-related or TNF-like molecules 
that may be administered with the Therapeutics of the invention include, but are not limited 
to, soluble forms of TNF-alpha, lymphotoxin-alpha (LT-alpha, also known as TNF-beta), 
LT-beta (found in complex heterotrimer LT-alpha2-beta), OPGL, FasL, CD27L, CD30L, 

20 CD40L, 4-1BBL, DcR3, OX40L, TNF-gamma (International Publication No. WO 
96/14328), AIM-I (International Publication No. WO 97/33899), endokine-alpha 
(International Publication No. WO 98/07880), TR6 (International Publication No. WO 
98/30694), OPG, and neutrokine-alpha (International Publication No. WO 98/18921, OX40, 
and nerve growth factor (NGF), and soluble forms of Fas, CD30, CD27, CD40 and 4-IBB, 

25 TR2 (International Publication No. WO 96/34095), DR3 (International Publication No. WO 
97/33904), DR4 (International Publication No. WO 98/32856), TR5 (International 
Publication No. WO 98/30693), TR6 (International Publication No. WO 98/30694), TR7 
(International Publication No. WO 98/41629), TRANK, TR9 (International Publication No. 
WO 98/56892),TR10 (International Publication No. WO 98/54202), 312C2 (International 

30 Publication No. WO 98/06842), and TR12, and soluble forms CD154, CD70, and CD153. 

In certain embodiments, Therapeutics of the invention are administered in 
combination with antiretroviral agents, nucleoside reverse transcriptase inhibitors, non- 



WO 00/55180 



PCT/US00/05918 



355 

nucleoside reverse transcriptase inhibitors, and/or protease inhibitors. Nucleoside 
reverse transcriptase inhibitors that may be administered in combination with the 
Therapeutics of the invention, include, but are not limited to, RETROVIR™ 
(zidovudine/AZT), VIDEX™ (didanosine/ddl), HIVID™ (zalcitabine/ddC), ZERIT™ 
5 (stavudine/d4T), EPIVIR™ (Iamivudine/3TC), and COMBIVIR™ (zidovudine/lamivudine). 
Non-nucleoside reverse transcriptase inhibitors that may be administered in combination with 
the Therapeutics of the invention, include, but are not limited to, VIRAMUNE™ 
(nevirapine), RESCRIPTOR™ (delavirdine), and SUSTIVA™ (efavirenz). Protease 
inhibitors that may be administered in combination with the Therapeutics of the invention, 

10 include, but are not limited to, CRIXIVAN™ (indinavir), NORVIR™ (ritonavir), 
INVIRASE™ (saquinavir), and VIRACEPT™ (nelfinavir). In a specific embodiment, 
antiretroviral agents, nucleoside reverse transcriptase inhibitors, non-nucleoside reverse 
transcriptase inhibitors, and/or protease inhibitors may be used in any combination with 
Therapeutics of the invention to treat AIDS and/or to prevent or treat HIV infection. 

15 In other embodiments, Therapeutics of the invention may be administered in 

combination with anti-opportunistic infection agents. Anti-opportunistic agents that may be 
administered in combination with the Therapeutics of the invention, include, but are not 
limited to, TRIMETHOPRIM-SULFAMETHOXAZOLE™ , DAPSONE™, 
PENTAMIDINE™, ATOVAQUONE™, ISONIAZID™, RIFAMPIN™, PYRAZIN AMIDE ™ , 

20 ETHAMBUTOL™, RIFABUTIN™, CLARITHROMYCIN™, AZITHROMYCIN™, 
GANCICLOVIR™, FOSCARNET™ , CIDOFOVIR™ , FLUCONAZOLE™, 
ITRACONAZOLE™, KETOCONAZOLE™ , ACYCLOVIR™, FAMCICOLVIR™ , 
PYRIMETHAMINE™, LEUCOVORIN™, NEUPOGEN™ (filgrastim/G-CSF), and 
LEUKINE™ (sargramostim/GM-CSF). In a specific embodiment, Therapeutics of the 

25 invention are used in any combination with TRIMETHOPRIM- SULFAMETHOXAZOLE™, 
DAPSONE™, PENTAMIDINE™, and/or ATOVAQUONE™ to prophylactically treat or 
prevent an opportunistic Pneumocystis carinii pneumonia infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with ISONIAZID™, 
RIFAMPIN™, PYRAZIN AMIDE ™ , and/or ETHAMBUTOL™ to prophylactically treat or 

30 prevent an opportunistic Mycobacterium avium complex infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with RIFABUTIN™, 
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CLARITHROMYCIN™ , and/ or AZITHROMYCIN™ to prophylactically 

treat or prevent an opportunistic Mycobacterium tuberculosis infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 
GANCICLOVIR™, FOSCARNET™, and/or CIDOFOVIR™ to prophylactically treat or 
5 prevent an opportunistic cytomegalovirus infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with FLUCONAZOLE™, 
ITRACONAZOLE™, and/or KETOCONAZOLE™ to prophylactically treat or prevent an 
opportunistic fungal infection. In another specific embodiment, Therapeutics of the 
invention are used in any combination with ACYCLOVIR™ and/or FAMCICOLVIR™ to 

10 prophylactically treat or prevent an opportunistic herpes simplex virus type I and/or type II 
infection. In another specific embodiment, Therapeutics of the invention are used in any 
combination with PYRIMETHAMINE™ and/or LEUCOVORIN™ to prophylactically treat 
or prevent an opportunistic Toxoplasma gondii infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with LEUCOVORIN™ and/or 

15 NEUPOGEN™ to prophylactically treat or prevent an opportunistic bacterial infection. 

In a further embodiment, the Therapeutics of the invention are administered in 
combination with an antiviral agent. Antiviral agents that may be administered with the 
Therapeutics of the invention include, but are not limited to, acyclovir, ribavirin, amantadine, 
and remantidine. 

20 In a further embodiment, the Therapeutics of the invention are administered in 

combination with an antibiotic agent. Antibiotic agents that may be administered with the 
Therapeutics of the invention include, but are not limited to, amoxicillin, beta-lactamases, 
aminoglycosides, beta- lactam (glycopeptide), beta-lactamases, Clindamycin, 
chloramphenicol, cephalosporins, ciprofloxacin, ciprofloxacin, erythromycin, 

25 fluoroquinolones, macrolides, metronidazole, penicillins, quinolones, rifampin, streptomycin, 
sulfonamide, tetracyclines, trimethoprim, trimethoprim-sulfamthoxazole, and vancomycin. 

Conventional nonspecific immunosuppressive agents, that may be administered in 
combination with the Therapeutics of the invention include, but are not limited to, steroids, 
cyclosporine, cyclosporine analogs, cyclophosphamide methylprednisone, prednisone, 

30 azathioprine, FK-506, 15-deoxyspergualin, and other immunosuppressive agents that act by 
suppressing the function of responding T cells. 

In specific embodiments, Therapeutics of the invention are administered in 



WO 00/55180 



PCT/US00/05918 



357 

combination with immunosuppressants. Immunosuppressants preparations that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
ORTHOCLONE™ (OKT3), SANDIMMUNE™/NEORAL™/SANGDYA™ (cyclosporin), 
PROGRAF™ (tacrolimus), CELLCEPT™ (mycophenolate), Azathioprine, glucorticosteroids, 
5 and RAPAMUNE™ (sirolimus). In a specific embodiment, immunosuppressants may be 
used to prevent rejection of organ or bone marrow transplantation. 

In an additional embodiment, Therapeutics of the invention are administered alone or 
in combination with one or more intravenous immune globulin preparations. Intravenous 
immune globulin preparations that may be administered with the Therapeutics of the 

10 invention include, but not limited to, GAMMAR™, IVEEGAM™, SANDOGLOBULIN™, 
GAMMAGARD S/D™, and GAMIMUNE™. In a specific embodiment, Therapeutics of the 
invention are administered in combination with intravenous immune globulin preparations in 
transplantation therapy (e.g., bone marrow transplant). 

In an additional embodiment, the Therapeutics of the invention are administered alone 

15 or in combination with an anti-inflammatory agent. Anti-inflammatory agents that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
glucocorticoids and the nonsteroidal anti-inflammatories, aminoarylcarboxylic acid 
derivatives, arylacetic acid derivatives, arylbutyric acid derivatives, arylcarboxylic acids, 
arylpropionic acid derivatives, pyrazoles, pyrazolones, salicylic acid derivatives, 

20 thiazinecarboxamides, e-acetamidocaproic acid, S-adenosylmethionine, 3-amino-4- 
hydroxybutyric acid, amixetrine, bendazac, benzydamine, bucolome, difenpiramide, ditazol, 
emorfazone, guaiazulene, nabumetone, nimesulide, orgotein, oxaceprol, paranyline, 
perisoxal, pifoxime, proquazone, proxazole, and tenidap. 

In another embodiment, compostions of the invention are administered in 

25 combination with a chemotherapeutic agent. Chemotherapeutic agents that may be 
administered with the Therapeutics of the invention include, but are not limited to, antibiotic 
derivatives (e.g., doxorubicin, bleomycin, daunorubicin, and dactinomycin); antiestrogens 
(e.g., tamoxifen); antimetabolites (e.g., fluorouracil, 5-FU, methotrexate, floxuridine, 
interferon alpha-2b, glutamic acid, plicamycin, mercaptopurine, and 6-thioguanine); 

30 cytotoxic agents (e.g., carmustine, BCNU, lomustine, CCNU, cytosine arabinoside, 
cyclophosphamide, estramustine, hydroxyurea, procarbazine, mitomycin, busulfan, cis-platin, 
and vincristine sulfate); hormones (e.g., medroxyprogesterone, estramustine phosphate 
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sodium, ethinyl estradiol, estradiol, megestrol acetate, methyltestosterone, 
diethylstilbestrol diphosphate, chlorotrianisene, and testolactone); nitrogen mustard 
derivatives (e.g., mephalen, chorambucil, mechlorethamine (nitrogen mustard) and thiotepa); 
steroids and combinations (e.g., bethamethasone sodium phosphate); and others (e.g., 
5 dicarbazine, asparaginase, mitotane, vincristine sulfate, vinblastine sulfate, and etoposide). 

In a specific embodiment, Therapeutics of the invention are administered in 
combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone) or 
any combination of the components of CHOP. In another embodiment, Therapeutics of the 
invention are administered in combination with Rituximab. In a further embodiment, 

10 Therapeutics of the invention are administered with Rituxmab and CHOP, or Rituxmab and 
any combination of the components of CHOP. 

In an additional embodiment, the Therapeutics of the invention are administered in 
combination with cytokines. Cytokines that may be administered with the Therapeutics of 
the invention include, but are not limited to, IL2, IL3, IL4, IL5, IL6, IL7, IL10, IL12, IL13, 

15 IL15, anti-CD40, CD40L, IFN-gamma and TNF-alpha. In another embodiment, 
Therapeutics of the invention may be administered with any interleukin, including, but not 
limited to, IL-1 alpha, IL-lbeta, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, 
IL-12, IL-1 3, IL-1 4, IL-1 5, IL-1 6, IL-1 7, IL-1 8, IL-1 9, IL-20, and IL-21. 

In an additional embodiment, the Therapeutics of the invention are administered in 

20 combination with angiogenic proteins. Angiogenic proteins that may be administered with 
the Therapeutics of the invention include, but are not limited to, Glioma Derived Growth 
Factor (GDGF), as disclosed in European Patent Number EP-399816; Platelet Derived 
Growth Factor-A (PDGF-A), as disclosed in European Patent Number EP-682110; Platelet 
Derived Growth Factor-B (PDGF-B), as disclosed in European Patent Number EP-282317; 

25 Placental Growth Factor (P1GF), as disclosed in International Publication Number WO 
92/06194; Placental Growth Factor-2 (P1GF-2), as disclosed in Hauser et al., Gorwth Factors, 
4:259-268 (1993); Vascular Endothelial Growth Factor (VEGF), as disclosed in International 
Publication Number WO 90/13649; Vascular Endothelial Growth Factor-A (VEGF-A), as 
disclosed in European Patent Number EP-506477; Vascular Endothelial Growth Factor-2 

30 (VEGF-2), as disclosed in International Publication Number WO 96/39515; Vascular 
Endothelial Growth Factor B (VEGF-3); Vascular Endothelial Growth Factor B-186 (VEGF- 
B186), as disclosed in International Publication Number WO 96/26736; Vascular Endothelial 
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Growth Factor-D (VEGF-D), as disclosed in International Publication Number WO 
98/02543; Vascular Endothelial Growth Factor-D (VEGF-D), as disclosed in International 
Publication Number WO 98/07832; and Vascular Endothelial Growth Factor-E (VEGF-E), as 
disclosed in German Patent Number DEI 9639601. The above mentioned references are 
5 incorporated herein by reference herein. 

In an additional embodiment, the Therapeutics of the invention are administered in 
combination with hematopoietic growth factors. Hematopoietic growth factors that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
LEUKINE™ (SARGRAMOSTIM™) and NEUPOGEN™ (FILGRASTIM™). 

10 In an additional embodiment, the Therapeutics of the invention are administered in 

combination with Fibroblast Growth Factors. Fibroblast Growth Factors that may be 
administered with the Therapeutics of the invention include, but are not limited to, FGF-1, 
FGF-2, FGF-3, FGF-4, FGF-5, FGF-6, FGF-7, FGF-8, FGF-9, FGF-10, FGF-1 1, FGF-12, 
FGF- 1 3 , FGF- 1 4, and FGF- 1 5 . 

15 In additional embodiments, the Therapeutics of the invention are administered in 

combination with other therapeutic or prophylactic regimens, such as, for example, radiation 
therapy. 

Example 14: Method of Treating Decreased Levels of the Polypeptide 

20 

The present invention relates to a method for treating an individual in need of an 
increased level of a polypeptide of the invention in the body comprising administering to 
such an individual a composition comprising a therapeutically effective amount of an agonist 
of the invention (including polypeptides of the invention). Moreover, it will be appreciated 

25 that conditions caused by a decrease in the standard or normal expression level of a 
polypeptide of the present invention in an individual can be treated by administering the 
agonist or antagonist of the present invention. Thus, the invention also provides a method of 
treatment of an individual in need of an increased level of the polypeptide comprising 
administering to such an individual a Therapeutic comprising an amount of the agonist or 

30 antagonist to increase the activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily dose 
0.1-100 ug/kg of the agonist or antagonist for six consecutive days. The exact details of the 
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dosing scheme, based on administration and formulation, are provided in Example 13. 

Example 15: Method of Treating Increased Levels of the Polypeptide 

5 The present invention also relates to a method of treating an individual in need of a 

decreased level of a polypeptide of the invention in the body comprising administering to 
such an individual a composition comprising a therapeutically effective amount of an 
antagonist of the invention (including polypeptides and antibodies of the invention). 

In one example, antisense technology is used to inhibit production of a polypeptide of 
10 the present invention. This technology is one example of a method of decreasing levels of a 
polypeptide, due to a variety of etiologies, such as cancer. 

For example, a patient diagnosed with abnormally increased levels of a polypeptide is 
administered intravenously antisense polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 mg/kg day 
for 21 days. This treatment is repeated after a 7-day rest period if the treatment was well 
15 tolerated. The formulation of the antisense polynucleotide is provided in Example 13. 

Example 16: Method of Treatment Using Gene Therapy-Ex Vivo 

One method of gene therapy transplants fibroblasts, which are capable of expressing a 
20 polypeptide, onto a patient. Generally, fibroblasts are obtained from a subject by skin biopsy. 
The resulting tissue is placed in tissue-culture medium and separated into small pieces. 
Small chunks of the tissue are placed on a wet surface of a tissue culture flask, approximately 
ten pieces are placed in each flask. The flask is turned upside down, closed tight and left at 
room temperature over night. After 24 hours at room temperature, the flask is inverted and 
25 the chunks of tissue remain fixed to the bottom of the flask and fresh media (e.g., Ham's F12 
media, with 10% FBS, penicillin and streptomycin) is added. The flasks are then incubated 
at 37 degree C for approximately one week. 

At this time, fresh media is added and subsequently changed every several days. 
After an additional two weeks in culture, a monolayer of fibroblasts emerge. The monolayer 
30 is trypsinized and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)), flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and Hindlll 
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and subsequently treated with calf intestinal phosphatase. The linear vector is 

fractionated on agarose gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified using 

PCR primers which correspond to the 5' and 3' end sequences respectively as set forth in 
5 Example 1 using primers and having appropriate restriction sites and initiation/stop codons, if 

necessary. Preferably, the 5' primer contains an EcoRI site and the 3 ? primer includes a 

Hindlll site. Equal quantities of the Moloney murine sarcoma virus linear backbone and the 

amplified EcoRI and Hindlll fragment are added together, in the presence of T4 DNA ligase. 

The resulting mixture is maintained under conditions appropriate for ligation of the two 
10 fragments. The ligation mixture is then used to transform bacteria HB101, which are then 

plated onto agar containing kanamycin for the purpose of confirming that the vector has the 

gene of interest properly inserted. 

The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue culture to 

confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 10% calf serum 
15 (CS), penicillin and streptomycin. The MSV vector containing the gene is then added to the 

media and the packaging cells transduced with the vector. The packaging cells now produce 

infectious viral particles containing the gene (the packaging cells are now referred to as 

producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the media is 
20 harvested from a 10 cm plate of confluent producer cells. The spent media, containing the 
infectious viral particles, is filtered through a millipore filter to remove detached producer 
cells and this media is then used to infect fibroblast cells. Media is removed from a sub- 
confluent plate of fibroblasts and quickly replaced with the media from the producer cells. 
This media is removed and replaced with fresh media. If the titer of virus is high, then 
25 virtually all fibroblasts will be infected and no selection is required. If the titer is very low, 
then it is necessary to use a retroviral vector that has a selectable marker, such as neo or his. 
Once the fibroblasts have been efficiently infected, the fibroblasts are analyzed to determine 
whether protein is produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or after 
30 having been grown to confluence on cytodex 3 microcarrier beads. 

Example 1 7: Gene Therapy Using Endogenous Genes Corresponding To Polynucleotides of 
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the Invention 

Another method of gene therapy according to the present invention involves operably 
associating the endogenous polynucleotide sequence of the invention with a promoter via 
homologous recombination as described, for example, in U.S. Patent NO: 5,641,670, issued 
5 June 24, 1997; International Publication NO: WO 96/2941 1, published September 26, 1996; 
International Publication NO: WO 94/12650, published August 4, 1994; Koller et al., Proc. 
Natl Acad. Sci. USA, 86:8932-8935 (1989); and Zijlstra et al., Nature, 342:435-438 (1989). 
This method involves the activation of a gene which is present in the target cells, but which is 
not expressed in the cells, or is expressed at a lower level than desired. 

10 Polynucleotide constructs are made which contain a promoter and targeting 

sequences, which are homologous to the 5' non-coding sequence of endogenous 
polynucleotide sequence, flanking the promoter. The targeting sequence will be sufficiently 
near the 5' end of the polynucleotide sequence so the promoter will be operably linked to the 
endogenous sequence upon homologous recombination. The promoter and the targeting 

15 sequences can be amplified using PCR. Preferably, the amplified promoter contains distinct 
restriction enzyme sites on the 5' and 3' ends. Preferably, the 3' end of the first targeting 
sequence contains the same restriction enzyme site as the 5' end of the amplified promoter 
and the 5* end of the second targeting sequence contains the same restriction site as the 3' end 
of the amplified promoter. 

20 The amplified promoter and the amplified targeting sequences are digested with the 

appropriate restriction enzymes and subsequently treated with calf intestinal phosphatase. 
The digested promoter and digested targeting sequences are added together in the presence of 
T4 DNA ligase. The resulting mixture is maintained under conditions appropriate for 
ligation of the two fragments. The construct is size fractionated on an agarose gel then 

25 purified by phenol extraction and ethanol precipitation. 

In this Example, the polynucleotide constructs are administered as naked 
polynucleotides via electroporation. However, the polynucleotide constructs may also be 
administered with transfection-facilitating agents, such as liposomes, viral sequences, viral 
particles, precipitating agents, etc. Such methods of delivery are known in the art. 

30 Once the cells are transfected, homologous recombination will take place which 

results in the promoter being operably linked to the endogenous polynucleotide sequence. 
This results in the expression of polynucleotide corresponding to the polynucleotide in the 



WO 00/55180 



PCT/US00/05918 



363 

cell. Expression may be detected by immunological staining, or any other 
method known in the art. 

Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is placed 
in DMEM + 10% fetal calf serum. Exponentially growing or early stationary phase 
5 fibroblasts are trypsinized and rinsed from the plastic surface with nutrient medium. An 
aliquot of the cell suspension is removed for counting, and the remaining cells are subjected 
to centrifugation. The supernatant is aspirated and the pellet is resuspended in 5 ml of 
electroporation buffer (20 mM HEPES pH 7.3, 137 mM NaCl, 5 mM KC1, 0.7 mM Na 2 
HP0 4 , 6 mM dextrose). The cells are recentrifuged, the supernatant aspirated, and the cells 

10 resuspended in electroporation buffer containing 1 mg/ml acetylated bovine serum albumin. 
The final cell suspension contains approximately 3X1 0 6 cells/ml. Electroporation should be 
performed immediately following resuspension. 

Plasmid DNA is prepared according to standard techniques. For example, to 
construct a plasmid for targeting to the locus corresponding to the polynucleotide of the 

15 invention, plasmid pUC18 (MBI Fermentas, Amherst, NY) is digested with Hindlll. The 
CMV promoter is amplified by PCR with an Xbal site on the 5' end and a BamHI site on the 
3'end. Two non-coding sequences are amplified via PCR: one non-coding sequence 
(fragment 1) is amplified with a Hindlll site at the 5' end and an Xba site at the 3'end; the 
other non-coding sequence (fragment 2) is amplified with a BamHI site at the 5'end and a 

20 Hindlll site at the 3'end. The CMV promoter and the fragments (1 and 2) are digested with 
the appropriate enzymes (CMV promoter - Xbal and BamHI; fragment 1 - Xbal; fragment 2 - 
BamHI) and ligated together. The resulting ligation product is digested with Hindlll, and 
ligated with the HindlH-digested pUC18 plasmid. 

Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap (Bio-Rad). The 

25 final DNA concentration is generally at least 120 |ig/ml. 0.5 ml of the cell suspension 
(containing approximately 1.5.X10 6 cells) is then added to the cuvette, and the cell 
suspension and DNA solutions are gently mixed. Electroporation is performed with a 
Gene-Pulser apparatus (Bio-Rad). Capacitance and voltage are set at 960 |uF and 250-300 V, 
respectively. As voltage increases, cell survival decreases, but the percentage of surviving 

30 cells that stably incorporate the introduced DNA into their genome increases dramatically. 
Given these parameters, a pulse time of approximately 14-20 mSec should be observed. 

Electroporated cells are maintained at room temperature for approximately 5 min, and 
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the contents of the cuvette are then gently removed with a sterile transfer pipette. The 
cells are added directly to 10 ml of prewarmed nutrient media (DMEM with 15% calf serum) 
in a 10 cm dish and incubated at 37 degree C. The following day, the media is aspirated and 
replaced with 10 ml of fresh media and incubated for a further 16-24 hours. 
5 The engineered fibroblasts are then injected into the host, either alone or after having 

been grown to confluence on cytodex 3 microcarrier beads. The fibroblasts now produce the 
protein product. The fibroblasts can then be introduced into a patient as described above. 

Example 18: Method of Treatment Using Gene Therapy - In Vivo 

10 

Another aspect of the present invention is using in vivo gene therapy methods to treat 
disorders, diseases and conditions. The gene therapy method relates to the introduction of 
naked nucleic acid (DNA, RNA, and antisense DNA or RNA) sequences into an animal to 
increase or decrease the expression of the polypeptide. The polynucleotide of the present 

15 invention may be operatively linked to a promoter or any other genetic elements necessary 
for the expression of the polypeptide by the target tissue. Such gene therapy and delivery 
techniques and methods are known in the art, see, for example, WO90/1 1092, W098/1 1779; 
U.S. Patent NO. 5693622, 5705151, 5580859; Tabata et aL, Cardiovasc. Res. 35(3):470-479 
(1997); Chao et al., Pharmacol. Res. 35(6):517-522 (1997); Wolff, Neuromuscul. Disord. 

20 7(5):3 14-318 (1997); Schwartz et al., Gene Ther. 3(5):405-411 (1996); Tsurumi et al., 
Circulation 94(12):3281-3290 (1996) (incorporated herein by reference). 

The polynucleotide constructs may be delivered by any method that delivers 
injectable materials to the cells of an animal, such as, injection into the interstitial space of 
tissues (heart, muscle, skin, lung, liver, intestine and the like). The polynucleotide constructs 

25 can be delivered in a pharmaceutically acceptable liquid or aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are free 
from any delivery vehicle that acts to assist, promote, or facilitate entry into the cell, 
including viral sequences, viral particles, liposome formulations, lipofectin or precipitating 
agents and the like. However, the polynucleotides of the present invention may also be 

30 delivered in liposome formulations (such as those taught in Feigner P.L. et al. (1995) Ann. 
NY Acad. Sci. 772:126-139 and Abdallah B. et al. (1995) Biol. Cell 85(l):l-7) which can be 
prepared by methods well known to those skilled in the art. 
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The polynucleotide vector constructs used in the gene therapy method 
are preferably constructs that will not integrate into the host genome nor will they contain 
sequences that allow for replication. Any strong promoter known to those skilled in the art 
can be used for driving the expression of DNA. Unlike other gene therapies techniques, one 
5 major advantage of introducing naked nucleic acid sequences into target cells is the transitory 
nature of the polynucleotide synthesis in the cells. Studies have shown that non-replicating 
DNA sequences can be introduced into cells to provide production of the desired polypeptide 
for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of tissues within 

10 the an animal, including of muscle, skin, brain, lung, liver, spleen, bone marrow, thymus, 
heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, stomach, intestine, testis, 
ovary, uterus, rectum, nervous system, eye, gland, and connective tissue. Interstitial space of 
the tissues comprises the intercellular fluid, mucopolysaccharide matrix among the reticular 
fibers of organ tissues, elastic fibers in the walls of vessels or chambers, collagen fibers of 

15 fibrous tissues, or that same matrix within connective tissue ensheathing muscle cells or in 
the lacunae of bone. It is similarly the space occupied by the plasma of the circulation and 
the lymph fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue 
is preferred for the reasons discussed below. They may be conveniently delivered by 
injection into the tissues comprising these cells. They are preferably delivered to and 

20 expressed in persistent, non-dividing cells which are differentiated, although delivery and 
expression may be achieved in non-differentiated or less completely differentiated cells, such 
as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells are particularly 
competent in their ability to take up and express polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or RNA 

25 will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg body weight. 
Preferably the dosage will be from about 0.005 mg/kg to about 20 mg/kg and more preferably 
from about 0.05 mg/kg to about 5 mg/kg. Of course, as the artisan of ordinary skill will 
appreciate, this dosage will vary according to the tissue site of injection. The appropriate and 
effective dosage of nucleic acid sequence can readily be determined by those of ordinary skill 

30 in the art and may depend on the condition being treated and the route of administration. The 
preferred route of administration is by the parenteral route of injection into the interstitial 
space of tissues. However, other parenteral routes may also be used, such as, inhalation of an 
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aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or 
mucous membranes of the nose. In addition, naked polynucleotide constructs can be 
delivered to arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is determined 
5 as follows. Suitable template DNA for production of mRNA coding for polypeptide of the 
present invention is prepared in accordance with a standard recombinant DNA methodology. 
The template DNA, which may be either circular or linear, is either used as naked DNA or 
complexed with liposomes. The quadriceps muscles of mice are then injected with various 
amounts of the template DNA. 

10 Five to six week old female and male Balb/C mice are anesthetized by intraperitoneal 

injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on the anterior thigh, and 
the quadriceps muscle is directly visualized. The template DNA is injected in 0.1 ml of 
carrier in a 1 cc syringe through a 27 gauge needle over one minute, approximately 0.5 cm 
from the distal insertion site of the muscle into the knee and about 0.2 cm deep. A suture is 

15 placed over the injection site for future localization, and the skin is closed with stainless steel 
clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are prepared by 
excising the entire quadriceps. Every fifth 15 um cross-section of the individual quadriceps 
muscles is histochemically stained for protein expression. A time course for protein 

20 expression may be done in a similar fashion except that quadriceps from different mice are 
harvested at different times. Persistence of DNA in muscle following injection may be 
determined by Southern blot analysis after preparing total cellular DNA and HIRT 
supernatants from injected and control mice. The results of the above experimentation in 
mice can be use to extrapolate proper dosages and other treatment parameters in humans and 

25 other animals using naked DNA. 

Example 19: Transgenic Animals 

The polypeptides of the invention can also be expressed in transgenic animals. 
30 Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, guinea 
pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., baboons, monkeys, 
and chimpanzees may be used to generate transgenic animals. In a specific embodiment, 
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techniques described herein or otherwise known in the art, are used to express 
polypeptides of the invention in humans, as part of a gene therapy protocol. 

Any technique known in the art may be used to introduce the transgene (i.e., 
polynucleotides of the invention) into animals to produce the founder lines of transgenic 
5 animals. Such techniques include, but are not limited to, pronuclear microinjection (Paterson 
et al., Appl. Microbiol. Biotechnol. 40:691-698 (1994); Carver et aL, Biotechnology (NY) 
1 1:1263-1270 (1993); Wright et aL, Biotechnology (NY) 9:830-834 (1991); and Hoppe et aL, 
U.S. Pat. No. 4,873,191 (1989)); retrovirus mediated gene transfer into germ lines (Van der 
Putten et aL, Proc. Natl. Acad. ScL, USA 82:6148-6152 (1985)), blastocysts or embryos; 

10 gene targeting in embryonic stem cells (Thompson et aL, Cell 56:313-321 (1989)); 
electroporation of cells or embryos (Lo, 1983, Mol Cell. Biol. 3:1803-1814 (1983)); 
introduction of the polynucleotides of the invention using a gene gun (see, e.g., Ulmer et aL, 
Science 259:1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent 
stem cells and transferring the stem cells back into the blastocyst; and sperm-mediated gene 

15 transfer (Lavitrano et aL, Cell 57:717-723 (1989); etc. For a review of such techniques, see 
Gordon, 'Transgenic Animals," Intl. Rev. Cytol. 1 15:171-229 (1989), which is incorporated 
by reference herein in its entirety. 

Any technique known in the art may be used to produce transgenic clones containing 
polynucleotides of the invention, for example, nuclear transfer into enucleated oocytes of 

20 nuclei from cultured embryonic, fetal, or adult cells induced to quiescence (Campell et aL, 
Nature 380:64-66 (1996); Wilmut et aL, Nature 385:810-813 (1997)). 

The present invention provides for transgenic animals that carry the transgene in all 
their cells, as well as animals which carry the transgene in some, but not all their cells, i.e., 
mosaic animals or chimeric. The transgene may be integrated as a single transgene or as 

25 multiple copies such as in concatamers, e.g., head-to-head tandems or head-to-tail tandems. 
The transgene may also be selectively introduced into and activated in a particular cell type 
by following, for example, the teaching of Lasko et aL (Lasko et aL, Proc. NatL Acad. Sci. 
USA 89:6232-6236 (1992)). The regulatory sequences required for such a cell-type specific 
activation will depend upon the particular cell type of interest, and will be apparent to those 

30 of skill in the art. When it is desired that the polynucleotide transgene be integrated into the 
chromosomal site of the endogenous gene, gene targeting is preferred. Briefly, when such a 
technique is to be utilized, vectors containing some nucleotide sequences homologous to the 
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endogenous gene are designed for the purpose of integrating, via homologous 
recombination with chromosomal sequences, into and disrupting the function of the 
nucleotide sequence of the endogenous gene. The transgene may also be selectively 
introduced into a particular cell type, thus inactivating the endogenous gene in only that cell 
5 type, by following, for example, the teaching of Gu et al. (Gu et al., Science 265:103-106 
(1994)). The regulatory sequences required for such a cell-type specific inactivation will 
depend upon the particular cell type of interest, and will be apparent to those of skill in the 
art. 

Once transgenic animals have been generated, the expression of the recombinant gene 

10 may be assayed utilizing standard techniques. Initial screening may be accomplished by 
Southern blot analysis or PCR techniques to analyze animal tissues to verify that integration 
of the transgene has taken place. The level of mRNA expression of the transgene in the 
tissues of the transgenic animals may also be assessed using techniques which include, but 
are not limited to, Northern blot analysis of tissue samples obtained from the animal, in situ 

15 hybridization analysis, and reverse transcriptase-PCR (rt-PCR). Samples of transgenic gene- 
expressing tissue may also be evaluated immunocytochemically or immunohistochemically 
using antibodies specific for the transgene product. 

Once the founder animals are produced, they may be bred, inbred, outbred, or 
crossbred to produce colonies of the particular animal. Examples of such breeding strategies 

20 include, but are not limited to: outbreeding of founder animals with more than one 
integration site in order to establish separate lines; inbreeding of separate lines in order to 
produce compound transgenics that express the transgene at higher levels because of the 
effects of additive expression of each transgene; crossing of heterozygous transgenic animals 
to produce animals homozygous for a given integration site in order to both augment 

25 expression and eliminate the need for screening of animals by DNA analysis; crossing of 
separate homozygous lines to produce compound heterozygous or homozygous lines; and 
breeding to place the transgene on a distinct background that is appropriate for an 
experimental model of interest. 

Transgenic animals of the invention have uses which include, but are not limited to, 

30 animal model systems useful in elaborating the biological function of polypeptides of the 
present invention, studying conditions and/or disorders associated with aberrant expression, 
and in screening for compounds effective in ameliorating such conditions and/or disorders. 
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Example 20: Knock-Out Animals 

Endogenous gene expression can also be reduced by inactivating or "knocking out" 
the gene and/or its promoter using targeted homologous recombination. (E.g., see Smithies 
5 et al., Nature 317:230-234 (1985); Thomas & Capecchi, Cell 51:503-512 (1987); Thompson 
et al., Cell 5:313-321 (1989); each of which is incorporated by reference herein in its 
entirety). For example, a mutant, non-functional polynucleotide of the invention (or a 
completely unrelated DNA sequence) flanked by DNA homologous to the endogenous 
polynucleotide sequence (either the coding regions or regulatory regions of the gene) can be 

10 used, with or without a selectable marker and/or a negative selectable marker, to transfect 
cells that express polypeptides of the invention in vivo. In another embodiment, techniques 
known in the art are used to generate knockouts in cells that contain, but do not express the 
gene of interest. Insertion of the DNA construct, via targeted homologous recombination, 
results in inactivation of the targeted gene. Such approaches are particularly suited in 

15 research and agricultural fields where modifications to embryonic stem cells can be used to 
generate animal offspring with an inactive targeted gene (e.g., see Thomas & Capecchi 1987 
and Thompson 1989, supra). However this approach can be routinely adapted for use in 
humans provided the recombinant DNA constructs are directly administered or targeted to 
the required site in vivo using appropriate viral vectors that will be apparent to those of skill 

20 in the art. 

In further embodiments of the invention, cells that are genetically engineered to 
express the polypeptides of the invention, or alternatively, that are genetically engineered not 
to express the polypeptides of the invention (e.g., knockouts) are administered to a patient in 
vivo. Such cells may be obtained from the patient (i.e., animal, including human) or an MHC 

25 compatible donor and can include, but are not limited to fibroblasts, bone marrow cells, 
blood cells ( e.g. . lymphocytes), adipocytes, muscle cells, endothelial cells etc. The cells are 
genetically engineered in vitro using recombinant DNA techniques to introduce the coding 
sequence of polypeptides of the invention into the cells, or alternatively, to disrupt the coding 
sequence and/or endogenous regulatory sequence associated with the polypeptides of the 

30 invention, e.g. , by transduction (using viral vectors, and preferably vectors that integrate the 
transgene into the cell genome) or transfection procedures, including, but not limited to, the 
use of plasmids, cosmids, YACs, naked DNA, electroporation, liposomes, etc. The coding 
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sequence of the polypeptides of the invention can be placed under the control of 
a strong constitutive or inducible promoter or promoter/enhancer to achieve expression, and 
preferably secretion, of the polypeptides of the invention. The engineered cells which 
express and preferably secrete the polypeptides of the invention can be introduced into the 
5 patient systemically, e.g., in the circulation, or intraperitoneally. 

Alternatively, the cells can be incorporated into a matrix and implanted in the body, 
e.g. , genetically engineered fibroblasts can be implanted as part of a skin graft; genetically 
engineered endothelial cells can be implanted as part of a lymphatic or vascular graft. (See, 
for example, Anderson et al. U.S. Patent No. 5,399,349; and Mulligan & Wilson, U.S. Patent 
10 No. 5,460,959 each of which is incorporated by reference herein in its entirety). 

When the ceils to be administered are non-autologous or non-MHC compatible cells, 
they can be administered using well known techniques which prevent the development of a 
host immune response against the introduced cells. For example, the cells may be introduced 
in an encapsulated form which, while allowing for an exchange of components with the 
15 immediate extracellular environment, does not allow the introduced cells to be recognized by 
the host immune system. 

Transgenic and "knock-out" animals of the invention have uses which include, but are 
not limited to, animal model systems useful in elaborating the biological function of 
polypeptides of the present invention, studying conditions and/or disorders associated with 
20 aberrant expression, and in screening for compounds effective in ameliorating such 
conditions and/or disorders. 

Example 22: Assays Detecting Stimulation or Inhibition of B cell Proliferation and 
Differ en tia tion 

25 

Generation of functional humoral immune responses requires both soluble and 
cognate signaling between B-lineage cells and their microenvironment. Signals may impart a 
positive stimulus that allows a B-lineage cell to continue its programmed development, or a 
negative stimulus that instructs the cell to arrest its current developmental pathway. To date, 
30 numerous stimulatory and inhibitory signals have been found to influence B cell 
responsiveness including IL-2, IL-4, IL-5, IL-6, IL-7, IL10, IL-13, IL-14 and IL-15. 
Interestingly, these signals are by themselves weak effectors but can, in combination with 
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various co-stimulatory proteins, induce activation, proliferation, differentiation, 
homing, tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stimulatory proteins is the TNF- 
superfamily. Within this family CD40, CD27, and CD30 along with their respective ligands 
5 CD 154, CD70, and CD 153 have been found to regulate a variety of immune responses. 
Assays which allow for the detection and/or observation of the proliferation and 
differentiation of these B-cell populations and their precursors are valuable tools in 
determining the effects various proteins may have on these B-cell populations in terms of 
proliferation and differentiation. Listed below are two assays designed to allow for the 
10 detection of the differentiation, proliferation, or inhibition of B-cell populations and their 
precursors. 

In Vitro Assay- Agonists or antagonists of the invention can be assessed for its 
ability to induce activation, proliferation, differentiation or inhibition and/or death in B-cell 
populations and their precursors. The activity of the agonists or antagonists of the invention 

15 on purified human tonsillar B cells, measured qualitatively over the dose range from 0.1 to 
10,000 ng/mL, is assessed in a standard B-lymphocyte co-stimulation assay in which purified 
tonsillar B cells are cultured in the presence of either formalin-fixed Staphylococcus aureus 
Cowan I (SAC) or immobilized anti-human IgM antibody as the priming agent. Second 
signals such as IL-2 and IL-15 synergize with SAC and IgM crosslinking to elicit B cell 

20 proliferation as measured by tritiated-thymidine incorporation. Novel synergizing agents can 
be readily identified using this assay. The assay involves isolating human tonsillar B cells by 
magnetic bead (MACS) depletion of CD3-positive cells. The resulting cell population is 
greater than 95% B cells as assessed by expression of CD45R(B220). 

Various dilutions of each sample are placed into individual wells of a 96-well plate to 

25 which are added 10 5 B-cells suspended in culture medium (RPMI 1640 containing 10% FBS, 
5 X 10" 5 M 2ME, lOOU/ml penicillin, lOug/ml streptomycin, and 10* 5 dilution of SAC) in a 
total volume of 150ul. Proliferation or inhibition is quantitated by a 20h pulse (luCi/well) 
with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The positive and 
negative controls are IL2 and medium respectively. 

30 In Vivo Assay- BALB/c mice are injected (i.p.) twice per day with buffer only, or 2 

mg/Kg of agonists or antagonists of the invention, or truncated forms thereof. Mice receive 
this treatment for 4 consecutive days, at which time they are sacrificed and various tissues 
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and serum collected for analyses. Comparison of H&E sections from normal 
spleens and spleens treated with agonists or antagonists of the invention identify the results of 
the activity of the agonists or antagonists on spleen cells, such as the diffusion of peri-arterial 
lymphatic sheaths, and/or significant increases in the nucleated cellularity of the red pulp 
5 regions, which may indicate the activation of the differentiation and proliferation of B-cell 
populations. Immunohistochemical studies using a B cell marker, anti-CD45R(B220), are 
used to determine whether any physiological changes to splenic cells, such as splenic 
disorganization, are due to increased B-cell representation within loosely defined B-cell 
zones that infiltrate established T-cell regions. 

10 Flow cytometric analyses of the spleens from mice treated with agonist or antagonist 

is used to indicate whether the agonists or antagonists specifically increases the proportion of 
ThB+, CD45R(B220)dull B cells over that which is observed in control mice. 
Likewise, a predicted consequence of increased mature B-cell representation in vivo is a 
relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are compared 

15 between buffer and agonists or antagonists-treated mice. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

20 Example 23: T Cell Proliferation Assay 

A CD3-induced proliferation assay is performed on PBMCs and is measured by the 
uptake of 3 H-thymidine. The assay is performed as follows. Ninety-six well plates are 
coated with 100 ^l/well of mAb to CD3 (HIT3a, Pharmingen) or isotype-matched control 

25 mAb (B33.1) overnight at 4 degrees C (1 |Lig/ml in .05M bicarbonate buffer, pH 9.5), then 
washed three times with PBS. PBMC are isolated by F/H gradient centrifugation from 
human peripheral blood and added to quadruplicate wells (5 x 10 4 /well) of mAb coated plates 
in RPMI containing 10% FCS and P/S in the presence of varying concentrations of agonists 
or antagonists of the invention (total volume 200 ul). Relevant protein buffer and medium 

30 alone are controls. After 48 hr. culture at 37 degrees C, plates are spun for 2 min. at 1000 
rpm and 100 \xl of supernatant is removed and stored -20 degrees C for measurement of IL-2 
(or other cytokines) if effect on proliferation is observed. Wells are supplemented with 100 
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ul of medium containing 0.5 uCi of 3 H- thymidine and cultured at 37 degrees C for 
18-24 hr. Wells are harvested and incorporation of 3 H-thymidine used as a measure of 
proliferation. Anti-CD3 alone is the positive control for proliferation. IL-2 (100 U/ml) is 
also used as a control which enhances proliferation. Control antibody which does not induce 
5 proliferation of T cells is used as the negative controls for the effects of agonists or 
antagonists of the invention. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

10 

Example 24: Effect of Agonists or Antagonists of the Invention on the Expression of MHC 
Class II, Costimulatory and Adhesion Molecules and Cell Differentiation of Monocytes and 
Monocyte-Derived Human Dendritic Cells 

15 Dendritic cells are generated by the expansion of proliferating precursors found in the 

peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7-10 days 
with GM-CSF (50 ng/ml) and IL-4 (20 ng/ml). These dendritic cells have the characteristic 
phenotype of immature cells (expression of CD1, CD80, CD86, CD40 and MHC class II 
antigens). Treatment with activating factors, such as TNF-a, causes a rapid change in 

20 surface phenotype (increased expression of MHC class I and II, costimulatory and adhesion 
molecules, downregulation of FCyRII, upregulation of CD83). These changes correlate with 
increased antigen-presenting capacity and with functional maturation of the dendritic cells. 

FACS analysis of surface antigens is performed as follows. Cells are treated 1-3 days 
with increasing concentrations of agonist or antagonist of the invention or LPS (positive 

25 control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and then 
incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal antibodies for 
30 minutes at 4 degrees C. After an additional wash, the labeled cells are analyzed by flow 
cytometry on a FACScan (Becton Dickinson). 

30 Effect on the production of cytokines . Cytokines generated by dendritic cells, in particular 
IL-12, are important in the initiation of T-cell dependent immune responses. IL-12 strongly 
influences the development of Thl helper T-cell immune response, and induces cytotoxic T 
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and NK cell function. An ELISA is used to measure the IL-12 release as follows. 
Dendritic cells (10 6 /ml) are treated with increasing concentrations of agonists or antagonists 
of the invention for 24 hours. LPS (100 ng/ml) is added to the cell culture as positive control. 
Supernatants from the cell cultures are then collected and analyzed for IL-12 content using 
5 commercial ELISA kit (e..g, R&D Systems (Minneapolis, MN)). The standard protocols 
provided with the kits are used. 

Effect on the expression of MHC Class IL costimulatorv and adhesion molecules . Three 
major families of cell surface antigens can be identified on monocytes: adhesion molecules, 

10 molecules involved in antigen presentation, and Fc receptor. Modulation of the expression of 
MHC class II antigens and other costimulatory molecules, such as B7 and ICAM-1, may 
result in changes in the antigen presenting capacity of monocytes and ability to induce T cell 
activation. Increase expression of Fc receptors may correlate with improved monocyte 
cytotoxic activity, cytokine release and phagocytosis. 

15 FACS analysis is used to examine the surface antigens as follows. Monocytes are 

treated 1-5 days with increasing concentrations of agonists or antagonists of the invention or 
LPS (positive control), washed with PBS containing 1% BSA and 0.02 raM sodium azide, 
and then incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal 
antibodies for 30 minutes at 4 degreesC. After an additional wash, the labeled cells are 

20 analyzed by flow cytometry on a FACScan (Becton Dickinson). 

Monocyte activation and/or increased survival. Assays for molecules that activate (or 
alternatively, inactivate) monocytes and/or increase monocyte survival (or alternatively, 
decrease monocyte survival) are known in the art and may routinely be applied to determine 

25 whether a molecule of the invention functions as an inhibitor or activator of monocytes. 
Agonists or antagonists of the invention can be screened using the three assays described 
below. For each of these assays, Peripheral blood mononuclear cells (PBMC) are purified 
from single donor leukopacks (American Red Cross, Baltimore, MD) by centrifugation 
through a Histopaque gradient (Sigma). Monocytes are isolated from PBMC by counterflow 

30 centrifugal elutriation. 

Monocyte Survival Assay . Human peripheral blood monocytes progressively lose viability 
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when cultured in absence of serum or other stimuli. Their death results from internally 
regulated process (apoptosis). Addition to the culture of activating factors, such as TNF-alpha 
dramatically improves cell survival and prevents DNA fragmentation. Propidium iodide (PI) 
staining is used to measure apoptosis as follows. Monocytes are cultured for 48 hours in 
5 polypropylene tubes in serum-free medium (positive control), in the presence of 100 ng/ml 
TNF-alpha (negative control), and in the presence of varying concentrations of the compound 
to be tested. Cells are suspended at a concentration of 2 x 10 6 /ml in PBS containing PI at a 
final concentration of 5 j^g/ml, and then incubaed at room temperature for 5 minutes before 
FACScan analysis. PI uptake has been demonstrated to correlate with DNA fragmentation in 
10 this experimental paradigm. 

Effect on cytokine release. An important function of monocytes/macrophages is their 
regulatory activity on other cellular populations of the immune system through the release of 
cytokines after stimulation. An ELISA to measure cytokine release is performed as follows. 

15 Human monocytes are incubated at a density of 5x10^ cells/ml with increasing 
concentrations of agonists or antagonists of the invention and under the same conditions, but 
in the absence of agonists or antagonists. For IL-12 production, the cells are primed 
overnight with IFN (100 U/ml) in presence of agonist or antagonist of the invention. LPS (10 
ng/ml) is then added. Conditioned media are collected after 24h and kept frozen until use. 

20 Measurement of TNF-alpha, IL-10, MCP-1 and IL-8 is then performed using a commercially 
available ELISA kit (e. g, R & D Systems (Minneapolis, MN)) and applying the standard 
protocols provided with the kit. 

Oxidative burst. Purified monocytes are plated in 96-w plate at 2-lxl 0 5 cell/well. Increasing 
25 concentrations of agonists or antagonists of the invention are added to the wells in a total 
volume of 0.2 ml culture medium (RPMI 1640 + 10% FCS, glutamine and antibiotics). After 
3 days incubation, the plates are centrifuged and the medium is removed from the wells. To 
the macrophage monolayers, 0.2 ml per well of phenol red solution (140 mM NaCl, 10 mM 
potassium phosphate buffer pH 7.0, 5.5 mM dextrose, 0.56 mM phenol red and 19 U/ml of 
30 HRPO) is added, together with the stimulant (200 nM PMA). The plates are incubated at 
37°C for 2 hours and the reaction is stopped by adding 20 |il IN NaOH per well. The 
absorbance is read at 610 nm. To calculate the amount of H2O2 produced by the 
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macrophages, a standard curve of a H 2 0? solution of known molarity is performed for 
each experiment. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
5 the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 



Example 25: Biological Effects of Agonists or Antagonists of the Invention 

10 Astrocyte and Neuronal Assays . 

Agonists or antagonists of the invention, expressed in Escherichia coli and purified 
as described above, can be tested for activity in promoting the survival, neurite outgrowth, or 
phenotypic differentiation of cortical neuronal cells and for inducing the proliferation of glial 
fibrillary acidic protein immunopositive cells, astrocytes. The selection of cortical cells for 

j5 the bioassay is based on the prevalent expression of FGF-1 and FGF-2 in cortical structures 
and on the previously reported enhancement of cortical neuronal survival resulting from 
FGF-2 treatment. A thymidine incorporation assay, for example, can be used to elucidate an 
agonist or antagonist of the invention's activity on these cells. 

Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) on 

9 Q cortical or hippocampal neurons in vitro have demonstrated increases in both neuron survival 
and neurite outgrowth (Walicke et al., "Fibroblast growth factor promotes survival of 
dissociated hippocampal neurons and enhances neurite extension." Proc. Natl. Acad. ScL 
USA 53:3012-3016. (1986), assay herein incorporated by reference in its entirety). However, 
reports from experiments done on PC- 12 cells suggest that these two responses are not 

25 necessarily synonymous and may depend on not only which FGF is being tested but also on 
which receptor(s) are expressed on the target cells. Using the primary cortical neuronal 
culture paradigm, the ability of an agonist or antagonist of the invention to induce neurite 
outgrowth can be compared to the response achieved with FGF-2 using, for example, a 
thymidine incorporation assay. 

30 



Fibroblast and endothelial cell assays 
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Human lung fibroblasts are obtained from Clonetics (San Diego, CA) and 

maintained in growth media from Clonetics. Dermal microvascular endothelial cells are 
obtained from Cell Applications (San Diego, CA). For proliferation assays, the human lung 
fibroblasts and dermal microvascular endothelial cells can be cultured at 5,000 cells/well in a 
5 96-well plate for one day in growth medium. The cells are then incubated for one day in 
0.1% BSA basal medium. After replacing the medium with fresh 0.1% BSA medium, the 
cells are incubated with the test proteins for 3 days. Alamar Blue (Alamar Biosciences, 
Sacramento, CA) is added to each well to a final concentration of 10%. The cells are 
incubated for 4 hr. Cell viability is measured by reading in a CytoFluor fluorescence reader. 

[q For the PGE 2 assays, the human lung fibroblasts are cultured at 5,000 cells/well in a 96-well 
plate for one day. After a medium change to 0.1% BSA basal medium, the cells are 
incubated with FGF-2 or agonists or antagonists of the invention with or without IL-la for 
24 hours. The supernatants are collected and assayed for PGE 2 by EI A kit (Cayman, Ann 
Arbor, MI). For the IL-6 assays, the human lung fibroblasts are cultured at 5,000 cells/well 

15 in a 96-well plate for one day. After a medium change to 0.1% BSA basal medium, the cells 
are incubated with FGF-2 or with or without agonists or antagonists of the invention IL-la 
for 24 hours. The supernatants are collected and assayed for IL-6 by ELISA kit (Endogen, 
Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or agonists or antagonists of the 
20 invention for 3 days in basal medium before the addition of Alamar Blue to assess effects on 
growth of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be 
used to compare stimulation with agonists or antagonists of the invention. 

Parkinson Models . 

25 The loss of motor function in Parkinson's disease is attributed to a deficiency of 

striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic projection 
neurons. An animal model for Parkinson's that has been extensively characterized involves 
the systemic administration of l-methyl-4 phenyl 1,2,3,6-tetrahydropyridine (MPTP). In the 
CNS, MPTP is taken-up by astrocytes and catabolized by monoamine oxidase B to 1-methyl- 

30 4-phenyl pyridine (MPP + ) and released. Subsequently, MPP + is actively accumulated in 
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dopaminergic neurons by the high-affinity reuptake transporter for dopamine. MPP + is 
then concentrated in mitochondria by the electrochemical gradient and selectively inhibits 
nicotidamide adenine disphosphate: ubiquinone oxidoreductionase (complex I), thereby 
interfering with electron transport and eventually generating oxygen radicals. 
5 It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 

trophic activity towards nigral dopaminergic neurons (Ferrari et al., Dev. Biol. 1989). 
Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker, J. 

10 Neuroscience, 1990). 

Based on the data with FGF-2, agonists or antagonists of the invention can be 
evaluated to determine whether it has an action similar to that of FGF-2 in enhancing 
dopaminergic neuronal survival in vitro and it can also be tested in vivo for protection of 
dopaminergic neurons in the striatum from the damage associated with MPTP treatment. The 

15 potential effect of an agonist or antagonist of the invention is first examined in vitro in a 
dopaminergic neuronal cell culture paradigm. The cultures are prepared by dissecting the 
midbrain floor plate from gestation day 14 Wistar rat embryos. The tissue is dissociated with 
trypsin and seeded at a density of 200,000 cells/cm 2 on polyorthinine-laminin coated glass 
coverslips. The cells are maintained in Dulbecco's Modified Eagle's medium and F12 

20 medium containing hormonal supplements (Nl). The cultures are fixed with 
paraformaldehyde after 8 days in vitro and are processed for tyrosine hydroxylase, a specific 
marker for dopminergic neurons, immunohistochemical staining. Dissociated cell cultures 
are prepared from embryonic rats. The culture medium is changed every third day and the 
factors are also added at that time. 

25 Since the dopaminergic neurons are isolated from animals at gestation day 14, a 

developmental time which is past the stage when the dopaminergic precursor cells are 
proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 
would represent an increase in the number of dopaminergic neurons surviving i?i vitro. 
Therefore, if an agonist or antagonist of the invention acts to prolong the survival of 

30 dopaminergic neurons, it would suggest that the agonist or antagonist may be involved in 
Parkinson's Disease. 

The studies described in this example tested activity of agonists or antagonists of the 
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invention. However, one skilled in the art could easily modify the exemplified studies 
to test the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

5 Example 26: The Effect of Agonists or Antagonists of the Invention on the Growth of 
Vascular Endothelial Cells 

On day 1, human umbilical vein endothelial cells (HUVEC) are seeded at 2-5x1 0 4 
cells/35 mm dish density in Ml 99 medium containing 4% fetal bovine serum (FBS), 16 

10 units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, Biotechnique, 
Inc.). On day 2, the medium is replaced with Ml 99 containing 10% FBS, 8 units/ml heparin. 
An agonist or antagonist of the invention, and positive controls, such as VEGF and basic 
FGF (bFGF) are added, at varying concentrations. On days 4 and 6, the medium is replaced. 
On day 8, cell number is determined with a Coulter Counter. 

15 An increase in the number of HUVEC cells indicates that the compound of the 

invention may proliferate vascular endothelial cells, while a decrease in the number of 
HUVEC cell indicates that the compound of the invention inhibits vascular endothelial cells. 

The studies described in this example tested activity of a polypeptide of the invention. 
However, one skilled in the art could easily modify the exemplified studies to test the activity 

20 of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the invention. 

Example 27: Rat Corneal Wound Healing Model 

This animal model shows the effect of an agonist or antagonist of the invention on 
25 neovascularization. The experimental protocol includes: 

a) Making a 1-1.5 mm long incision from the center of cornea into the stromal 

layer. 

b) Inserting a spatula below the lip of the incision facing the outer corner of the 

eye. 

30 c) Making a pocket (its base is 1-1.5 mm form the edge of the eye). 

d) Positioning a pellet, containing 50ng- 5ug of an agonist or antagonist of the 
invention, within the pocket. 
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e) Treatment with an agonist or antagonist of the invention can also be 
applied topically to the corneal wounds in a dosage range of 20mg - 500mg (daily treatment 
for five days). 

The studies described in this example tested activity of agonists or antagonists of the 
5 invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 28: Diabetic Mouse and Glucocorticoid-Impaired Wound Healing Models 

1 0 A. Diabetic db+/db+ Mouse Model. 

To demonstrate that an agonist or antagonist of the invention accelerates the healing process, 
the genetically diabetic mouse model of wound healing is used. The full thickness wound 
healing model in the db+/db+ mouse is a well characterized, clinically relevant and 
reproducible model of impaired wound healing. Healing of the diabetic wound is dependent 

15 on formation of granulation tissue and re-epithelialization rather than contraction (Gartner, 
M.H. et aL, J. Surg. Res. 52:389 (1992); Greenhalgh, D.G. et al., Am. J. Pathol. 73(5:1235 
(1990)). 

The diabetic animals have many of the characteristic features observed in Type II 
diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 

20 heterozygous (db+/+m) littermates. Mutant diabetic (db+/db+) mice have a single autosomal 
recessive mutation on chromosome 4 (db+) (Coleman et aL Proc. Natl. Acad. Sci. USA 
77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. Mutant diabetic 
mice (db+/db+) have elevated blood glucose, increased or normal insulin levels, and 
suppressed cell-mediated immunity (Mandel et al.,J. Immunol. 720:1375 (1978); Debray- 

25 Sachs, M. et aL, Clin. Exp. Immunol. 5 1(1): 1-7 (1983); Leiter et al.,Am. J. of Pathol. 114:46- 
55 (1985)). Peripheral neuropathy, myocardial complications, and microvascular lesions, 
basement membrane thickening and glomerular filtration abnormalities have been described 
in these animals (Norido, F. et aL, Exp. Neurol. 83 (2 *):22l -232 (1984); Robertson et aL, 
Diabetes 29(1):60-61 (1980); Giacomelli et aL, Lab Invest. 40(4):460-473 (1979); Coleman, 

30 D.L., Diabetes 31 (Suppl).\-6 (1982)). These homozygous diabetic mice develop 
hyperglycemia that is resistant to insulin analogous to human type II diabetes (Mandel et aL, 
J. Immunol. 120:1375-1377 (1978)). 
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The characteristics observed in these animals suggests that healing in this model 
may be similar to the healing observed in human diabetes (Greenhalgh, et aL, Am. J. of 
Pathol. 736:1235-1246 (1990)). 

Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 
5 (db+/+m) heterozygous littermates are used in this study (Jackson Laboratories). The 
animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually housed and received food and water ad libitum. All manipulations 
are performed using aseptic techniques. The experiments are conducted according to the 
rules and guidelines of Human Genome Sciences, Inc. Institutional Animal Care and Use 
10 Committee and the Guidelines for the Care and Use of Laboratory Animals. 

Wounding protocol is performed according to previously reported methods (Tsuboi, 
R. and Rifkin, D.B., J. Exp. Med. 7 72:245-251 (1990)). Briefly, on the day of wounding, 
animals are anesthetized with an intraperitoneal injection of Avertin (0.01 mg/mL), 2,2,2- 
tribromoethanol and 2-methyl-2-butanol dissolved in deionized water. The dorsal region of 
15 the animal is shaved and the skin washed with 70% ethanol solution and iodine. The surgical 
area is dried with sterile gauze prior to wounding. An 8 mm full-thickness wound is then 
created using a Keyes tissue punch. Immediately following wounding, the surrounding skin 
is gently stretched to eliminate wound expansion. The wounds are left open for the duration 
of the experiment. Application of the treatment is given topically for 5 consecutive days 
20 commencing on the day of wounding. Prior to treatment, wounds are gently cleansed with 
sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day intervals thereafter. Wound closure is determined by daily 
measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 
25 using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no 
longer visible and the wound is covered by a continuous epithelium. 

An agonist or antagonist of the invention is administered using at a range different 
doses, from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 
30 Animals are euthanized on day 8 with an intraperitoneal injection of sodium 

pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for histology 
and immunohistochemistry. Tissue specimens are placed in 10% neutral buffered formalin in 
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tissue cassettes between biopsy sponges for further processing. 

Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are evaluated: 1) 
Vehicle placebo control, 2) untreated group, and 3) treated group. 

Wound closure is analyzed by measuring the area in the vertical and horizontal axis and 
5 obtaining the total square area of the wound. Contraction is then estimated by establishing 
the differences between the initial wound area (day 0) and that of post treatment (day 8). The 
wound area on day 1 is 64mm 2 , the corresponding size of the dermal punch. Calculations are 
made using the following formula: 

10 [Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are sectioned 
perpendicular to the wound surface (5mm) and cut using a Reichert-Jung microtome. 
Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of bisected 

15 wounds. Histologic examination of the wounds are used to assess whether the healing 
process and the morphologic appearance of the repaired skin is altered by treatment with an 
agonist or antagonist of the invention. This assessment included verification of the presence 
of cell accumulation, inflammatory cells, capillaries, fibroblasts, re-epithelialization and 
epidermal maturity (Greenhalgh, D.G. et al., Am. J. Pathol 736:1235 (1990)). A calibrated 

20 lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit anti- 
human keratin antibody using ABC Elite detection system. Human skin is used as a positive 
tissue control while non-immune IgG is used as a negative control. Keratinocyte growth is 
determined by evaluating the extent of reepithelialization of the wound using a calibrated 

25 lens micrometer. 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-PCNA antibody (1:50) with an ABC Elite detection system. Human colon 
cancer served as a positive tissue control and human brain tissue is used as a negative tissue 
control. Each specimen included a section with omission of the primary antibody and 

30 substitution with non-immune mouse IgG. Ranking of these sections is based on the extent 
of proliferation on a scale of 0-8, the lower side of the scale reflecting slight proliferation to 
the higher side reflecting intense proliferation. 
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Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

B. Steroid Impaired Rat Model 
5 The inhibition of wound healing by steroids has been well documented in various in vitro and 
in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti-Inflammatory Steroid 
Action: Basic and Clinical Aspects. 280-302 (1989); Wahle* al., J. Immunol 1 1 5: 476-481 
(1975); Werb et al,J. Exp. Med. 747:1684-1694 (1978)). Glucocorticoids retard wound 
healing by inhibiting angiogenesis, decreasing vascular permeability (Ebert et al., An. Intern. 

10 Med. 57:701-705 (1952)), fibroblast proliferation, and collagen synthesis (Beck et al., 
Growth Factors. 5: 295-304 (1991); Haynes et al., J. Clin. Invest. 61: 703-797 (1978)) and 
producing a transient reduction of circulating monocytes (Haynes et al., J. Clin. Invest. 61: 
703-797 (1978); Wahl, "Glucocorticoids and wound healing", In: Antiinflammatory Steroid 
Action: Basic and Clinical Aspects, Academic Press, New York, pp. 280-302 (1989)). The 

15 systemic administration of steroids to impaired wound healing is a well establish 
phenomenon in rats (Beck et al., Growth Factors. 5: 295-304 (1991); Haynes et al., J. 
Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and wound healing", In: 
Antiinflammatory Steroid Action: Basic and Clinical Aspects, Academic Press, New York, 
pp. 280-302 (1989); Pierce etai, Proc. Natl. Acad. Sci. USA 86: 2229-2233 (1989)). 

20 To demonstrate that an agonist or antagonist of the invention can accelerate the 

healing process, the effects of multiple topical applications of the agonist or antagonist on 
full thickness excisional skin wounds in rats in which healing has been impaired by the 
systemic administration of methylprednisolone is assessed. 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 

25 Laboratories) are used in this example. The animals are purchased at 8 weeks of age and are 
9 weeks old at the beginning of the study. The healing response of rats is impaired by the 
systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the time of 
wounding. Animals are individually housed and received food and water ad libitum. All 
manipulations are performed using aseptic techniques. This study is conducted according to 

30 the rules and guidelines of Human Genome Sciences, Inc. Institutional Animal Care and Use 
Committee and the Guidelines for the Care and Use of Laboratory Animals. 

The wounding protocol is followed according to section A, above. On the day of 
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wounding, animals are anesthetized with an intramuscular injection of ketamine (50 
mg/kg) and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin 
washed with 70% ethanol and iodine solutions. The surgical area is dried with sterile gauze 
prior to wounding. An 8 mm full-thickness wound is created using a Keyes tissue punch. 
5 The wounds are left open for the duration of the experiment. Applications of the testing 
materials are given topically once a day for 7 consecutive days commencing on the day of 
wounding and subsequent to methylprednisolone administration. Prior to treatment, wounds 
are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
10 wounding and at the end of treatment. Wound closure is determined by daily measurement on 
days 1-5 and on day 8. Wounds are measured horizontally and vertically using a calibrated 
Jameson caliper. Wounds are considered healed if granulation tissue is no longer visible and 
the wound is covered by a continuous epithelium. 

The agonist or antagonist of the invention is administered using at a range different 
15 doses, from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue cassettes 
20 between biopsy sponges for further processing. 

Four groups of 10 animals each (5 with methylprednisolone and 5 without 
glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 
groups. 

Wound closure is analyzed by measuring the area in the vertical and horizontal axis 
25 and obtaining the total area of the wound. Closure is then estimated by establishing the 
differences between the initial wound area (day 0) and that of post treatment (day 8). The 
wound area on day 1 is 64mm 2 , the corresponding size of the dermal punch. Calculations 
are made using the following formula: 

30 [Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are sectioned 
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perpendicular to the wound surface (5mm) and cut using an Olympus microtome. 
Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of bisected 
wounds. Histologic examination of the wounds allows assessment of whether the healing 
process and the morphologic appearance of the repaired skin is improved by treatment with 
5 an agonist or antagonist of the invention. A calibrated lens micrometer is used by a blinded 
observer to determine the distance of the wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

The studies described in this example tested activity of agonists or antagonists of the 
10 invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 29: Lymphadema Animal Model 

15 The purpose of this experimental approach is to create an appropriate and consistent 

lymphedema model for testing the therapeutic effects of an agonist or antagonist of the 
invention in lymphangiogenesis and re-establishment of the lymphatic circulatory system in 
the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
quantification of the amount of lymphatic vasculature, total blood plasma protein, and 

20 histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importantly, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration analysis. 
Male rats weighing approximately ~350g are dosed with Pentobarbital. Subsequently, the 
right legs are shaved from knee to hip. The shaved area is swabbed with gauze soaked in 

25 70% EtOH. Blood is drawn for serum total protein testing. Circumference and volumetric 
measurements are made prior to injecting dye into paws after marking 2 measurement levels 
(0.5 cm above heel, at mid-pt of dorsal paw). The intradermal dorsum of both right and left 
paws are injected with 0.05 ml of 1% Evan's Blue. Circumference and volumetric 
measurements are then made following injection of dye into paws. 

30 Using the knee joint as a landmark, a mid-leg inguinal incision is made 

circumferentially allowing the femoral vessels to be located. Forceps and hemostats are used 
to dissect and separate the skin flaps. After locating the femoral vessels, the lymphatic vessel 
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that runs along side and underneath the vessel(s) is located. The main lymphatic 
vessels in this area are then electrically coagulated or suture ligated. 

Using a microscope, muscles in back of the leg (near the semitendinosis and 
adductors) are bluntly dissected. The popliteal lymph node is then located. The 2 proximal 
5 and 2 distal lymphatic vessels and distal blood supply of the popliteal node are then and 
ligated by suturing. The popliteal lymph node, and any accompanying adipose tissue, is then 
removed by cutting connective tissues. 

Care is taken to control any mild bleeding resulting from this procedure. After 
lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ Buck). 
10 The separated skin edges are sealed to the underlying muscle tissue while leaving a gap of 
-0.5 cm around the leg. Skin also may be anchored by suturing to underlying muscle when 
necessary. 

To avoid infection, animals are housed individually with mesh (no bedding). 
Recovering animals are checked daily through the optimal edematous peak, which typically 

15 occurred by day 5-7. The plateau edematous peak are then observed. To evaluate the 
intensity of the lymphedema, the circumference and volumes of 2 designated places on each 
paw before operation and daily for 7 days are measured. The effect plasma proteins on 
lymphedema is determined and whether protein analysis is a useful testing perimeter is also 
investigated. The weights of both control and edematous limbs are evaluated at 2 places. 

20 Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb movement, 
a cloth tape is used to measure limb circumference. Measurements are done at the ankle 
bone and dorsal paw by 2 different people then those 2 readings are averaged. Readings are 
taken from both control and edematous limbs. 

25 Volumetric Measurements: On the day of surgery, animals are anesthetized with 

Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under brief 
halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved and 
equally marked using waterproof marker on legs. Legs are first dipped in water, then dipped 
into instrument to each marked level then measured by Buxco edema software(Chen/Victor). 

30 Data is recorded by one person, while the other is dipping the limb to marked area. 

Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 
prior to surgery and then at conclusion for total protein and Ca2+ comparison. 
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Limb Weight Comparison: After drawing blood, the animal is prepared for 
tissue collection. The limbs are amputated using a quillitine, then both experimental and 
control legs are cut at the ligature and weighed. A second weighing is done as the tibio- 
cacaneal joint is disarticulated and the foot is weighed. 
5 Histological Preparations: The transverse muscle located behind the knee (popliteal) 

area is dissected and arranged in a metal mold, filled with freezeGel, dipped into cold 
methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon sectioning, 
the muscle is observed under fluorescent microscopy for lymphatics.. 

The studies described in this example tested activity of agonists or antagonists of the 
10 invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 30: Suppression ofTNF alpha-induced adhesion molecule expression by a Agonist 
or Antagonist of the Invention 

15 

The recruitment of lymphocytes to areas of inflammation and angiogenesis involves 
specific receptor-ligand interactions between cell surface adhesion molecules (CAMs) on 
lymphocytes and the vascular endothelium. The adhesion process, in both normal and 
pathological settings, follows a multi-step cascade that involves intercellular adhesion 

20 molecule- 1 (ICAM-1), vascular cell adhesion molecule- 1 (VCAM-1), and endothelial 
leukocyte adhesion molecule- 1 (E-selectin) expression on endothelial cells (EC). The 
expression of these molecules and others on the vascular endothelium determines the 
efficiency with which leukocytes may adhere to the local vasculature and extravasate into the 
local tissue during the development of an inflammatory response. The local concentration of 

25 cytokines and growth factor participate in the modulation of the expression of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 
stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
inflammatory responses, often resulting in a pathological outcome. 

The potential of an agonist or antagonist of the invention to mediate a suppression of TNF-a 
30 induced CAM expression can be examined. A modified ELISA assay which uses ECs as a 
solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 
treated ECs when co-stimulated with a member of the FGF family of proteins. 



WO 00/55180 



PCT/US00/05918 



388 

To perform the experiment, human umbilical vein endothelial cell (HUVEC) 
cultures are obtained from pooled cord harvests and maintained in growth medium (EGM-2; 
Clonetics, San Diego, CA) supplemented with 10% FCS and 1% penicillin/streptomycin in a 
37 degree C humidified incubator containing 5% C02- HUVECs are seeded in 96-well 

5 plates at concentrations of 1 x 10^ cells/well in EGM medium at 37 degree C for 18-24 hrs or 
until confluent. The monolayers are subsequently washed 3 times with a serum-free solution 
of RPM1-1640 supplemented with 100 U/ml penicillin and 100 mg/ml streptomycin, and 
treated with a given cytokine and/or growth factor(s) for 24 h at 37 degree C. Following 
incubation, the cells are then evaluated for CAM expression. 

10 Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 well 

plate to confluence. Growth medium is removed from the cells and replaced with 90 ul of 
199 Medium (10% FBS). Samples for testing and positive or negative controls are added to 
the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for either 5 h 
(selectin and integrin expression) or 24 h (integrin expression only). Plates are aspirated to 

15 remove medium and 100 ^1 of 0.1% paraformaldehyde-PBS(with Ca+-f and Mg++) is added 
to each well. Plates are held at 4°C for 30 min. 

Fixative is then removed from the wells and wells are washed IX with 
PBS(+Ca,Mg)+0.5% BSA and drained. Do not allow the wells to dry. Add 10 \il of diluted 
primary antibody to the test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM-l-Biotin 

20 and Anti-E-selectin-Biotin are used at a concentration of 10 jig/ml (1:10 dilution of 0.1 
mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified environment. 
Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 

Then add 20 jlxI of diluted ExtrAvidin-Alkaline Phosphotase (1:5,000 dilution) to each 
well and incubated at 37°C for 30 min. Wells are washed X3 with PBS(+Ca,Mg)-H).5% 

25 BSA. 1 tablet of p-Nitrophenol Phosphate pNPP is dissolved in 5 ml of glycine buffer (pH 
10.4). 100 |il of pNPP substrate in glycine buffer is added to each test well. Standard wells in 
triplicate are prepared from the working dilution of the ExtrAvidin-Alkaline Phosphotase in 
glycine buffer: 1:5,000 (10°) > 10" 0 5 > 10' 1 > 10" 1 5 . 5 ^1 of each dilution is added to triplicate 
wells and the resulting AP content in each well is 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 [i\ 

30 of pNNP reagent must then be added to each of the standard wells. The plate must be 
incubated at 37°C for 4h. A volume of 50 |il of 3M NaOH is added to all wells. The results 
are quantified on a plate reader at 405 nm. The background subtraction option is used on 



WO 00/55180 



PCT/US00/05918 



389 

blank wells filled with glycine buffer only. The template is set up to indicate the 
concentration of AP-conjugate in each standard well [ 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. 
Results are indicated as amount of bound AP-conjugate in each sample. 

The studies described in this example tested activity of agonists or antagonists of the 
5 invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 31: Production Of Polypeptide of the Invention For High-Throughput Screening 
Assays 

10 

The following protocol produces a supernatant containing polypeptide of the present 
invention to be tested. This supernatant can then be used in the Screening Assays described 
in Examples 33-42. 

First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution (Img/ml 
15 in PBS) 1:20 in PBS (w/o calcium or magnesium 17-516F Biowhittaker) for a working 
solution of 50ug/ml. Add 200 ul of this solution to each well (24 well plates) and incubate at 
RT for 20 minutes. Be sure to distribute the solution over each well (note: a 12-channel 
pipetter may be used with tips on every other channel). Aspirate off the Poly-D-Lysine 
solution and rinse with 1ml PBS (Phosphate Buffered Saline). The PBS should remain in the 
20 well until just prior to plating the cells and plates may be poly-lysine coated in advance for 
up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10 5 cells/well in .5ml 
DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine (12- 
604F Biowhittaker))/10% heat inactivated FBS(14-503F Biowhittaker)/ lx Penstrep(17-602E 

25 Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine (18324- 
012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-well plate. With a small 
volume multi-channel pipetter, aliquot approximately 2ug of an expression vector containing 
a polynucleotide insert, produced by the methods described in Examples 8-10, into an 

30 appropriately labeled 96-well round bottom plate. With a multi-channel pipetter, add 50ul of 
the Lipofectamine/Optimem I mixture to each well. Pipette up and down gently to mix. 
Incubate at RT 15-45 minutes. After about 20 minutes, use a multi-channel pipetter to add 
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150ul Optimem I to each well. As a control, one plate of vector DNA lacking an insert 
should be transfected with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following tasks. 
By tag-teaming, hands on time is cut in half, and the cells do not spend too much time on 
5 PBS. First, person A aspirates off the media from four 24-well plates of cells, and then 
person B rinses each well with .5- lml PBS. Person A then aspirates off PBS rinse, and 
person B ? using al2-channel pipetter with tips on every other channel, adds the 200ul of 
DNA/Lipofectamine/Optimem I complex to the odd wells first, then to the even wells, to 
each row on the 24-well plates. Incubate at 37 degree C for 6 hours. 
10 While cells are incubating, prepare appropriate media, either 1%BSA in DMEM with 

lx penstrep, or HGS CHO-5 media (116.6 mg/L of CaC12 (anhyd); 0.00130 mg/L CuS0 4 - 

5H 2 0; 0.050 mg/L of Fe(N0 3 ) 3 -9H 2 0; 0.417 mg/L of FeS0 4 -7H 2 0; 311.80 mg/L of Kcl; 

28.64 mg/L of MgCl 2 ; 48.84 mg/L of MgS0 4 ; 6995.50 mg/L of NaCl; 2400.0 mg/L of 

NaHC0 3 ; 62.50 mg/L of NaH 2 PO 4 -H 2 0; 71.02 mg/L of Na 2 HP04; .4320 mg/L of ZnS0 4 - 

15 7H 2 0; .002 mg/L of Arachidonic Acid ; 1.022 mg/L of Cholesterol; .070 mg/L of DL-alpha- 

Tocopherol-Acetate; 0.0520 mg/L of Linoleic Acid; 0.010 mg/L of Linolenic Acid; 0.010 
mg/L of Myristic Acid; 0.010 mg/L of Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L 
of Palmitic Acid; 100 mg/L of Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of 
Tween 80; 4551 mg/L of D-Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L- 
20 Arginine-HCL; 7.50 mg/ml of L-Asparagine-H 2 0; 6.65 mg/ml of L-Aspartic Acid; 29.56 

mg/ml of L-Cystine-2HCL-H 2 0; 31.29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L- 

Glutamic Acid; 365.0 mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L- 
Histidine-HCL-H 2 0; 106.97 mg/ml of L-Isoleucine; 111.45 mg/ml of L-Leucine; 163.75 

mg/ml of L-Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L-Phenylalainine; 
25 40.0 mg/ml of L-Proline; 26.25 mg/mi of L-Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H 2 0; and 99.65 mg/ml of L- 

Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 11.78 mg/L of Choline 
Chloride; 4.65 mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3.02 mg/L of Niacinamide; 3.00 
mg/L of Pyridoxal HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 mg/L of Riboflavin; 3.17 
30 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; 0.680 mg/L of Vitamin B 12 ; 25 mM of 
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HEPES Buffer; 2.39 mg/L of Na Hypoxanthine; 0. 105 mg/L of Lipoic Acid; 
0.081 mg/L of Sodium Putrescine-2HCL; 55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of 
Sodium Selenite; 20uM of Ethanolamine; 0.122 mg/L of Ferric Citrate; 41.70 mg/L of 
Methyl-B-Cyclodextrin complexed with Linoleic Acid; 33.33 mg/L of Methyl-B- 
5 Cyclodextrin complexed with Oleic Acid; 10 mg/L of Methyl-B-Cyclodextrin complexed 
with Retinal Acetate. Adjust osmolarity to 327 mOsm) with 2mm glutamine and lx 
penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved in 1L DMEM for a 10% BSA stock 
solution). Filter the media and collect 50 ul for endotoxin assay in 15ml polystyrene conical. 
The transfection reaction is terminated, preferably by tag-teaming, at the end of the 

10 incubation period. Person A aspirates off the transfection media, while person B adds 1.5ml 
appropriate media to each well. Incubate at 37 degree C for 45 or 72 hours depending on the 
media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml deep well 
plate and the remaining supernatant into a 2ml deep well. The supernatants from each well 

15 can then be used in the assays described in Examples 33-40. 

It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the polypeptide of the 
present invention directly (e.g., as a secreted protein) or by polypeptide of the present 
invention inducing expression of other proteins, which are then secreted into the supernatant. 

20 Thus, the invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Example 32: Construction of GAS Reporter Construct 

25 One signal transduction pathway involved in the differentiation and proliferation of 

cells is called the Jaks-STATs pathway. Activated proteins in the Jaks-STATs pathway bind 
to gamma activation site "GAS" elements or interferon-sensitive responsive element 
("ISRE"), located in the promoter of many genes. The binding of a protein to these elements 
alter the expression of the associated gene. 

30 GAS and ISRE elements are recognized by a class of transcription factors called 

Signal Transducers and Activators of Transcription, or "STATs." There are six members of 
the STATs family. Statl and Stat3 are present in many cell types, as is Stat2 (as response to 
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IFN-alpha is widespread). Stat4 is more restricted and is not in many cell types 
though it has been found in T helper class I, cells after treatment with IL-12. Stat5 was 
originally called mammary growth factor, but has been found at higher concentrations in 
other cells including myeloid cells. It can be activated in tissue culture cells by many 
5 cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus upon 
tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") family. Jaks 
represent a distinct family of soluble tyrosine kinases and include Tyk2, Jakl, Jak2, and Jak3. 
These kinases display significant sequence similarity and are generally catalytically inactive 
10 in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table below. 
(Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621-51 (1995).) A 
cytokine receptor family, capable of activating Jaks, is divided into two groups: (a) Class 1 
includes receptors for IL-2, IL-3, IL-4, IL-6, IL-7, IL-9, IL-1 1, IL-12, IL-15, Epo, PRL, GH, 
15 G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) Class 2 includes IFN-a, IFN-g, 
and IL-10. The Class 1 receptors share a conserved cysteine motif (a set of four conserved 
cysteines and one tryptophan) and a WSXWS motif (a membrane proximal region encoding 
Trp-Ser-Xxx-Trp-Ser (SEQ ID NO:888)). 

Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn activate 
20 STATs, which then translocate and bind to GAS elements. This entire process is 
encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of the 
GAS or the ISRE element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. For example, growth factors and cytokines are known to activate the 
25 Jaks-STATs pathway. (See Table below.) Thus, by using GAS elements linked to reporter 
molecules, activators of the Jaks-STATs pathway can be identified. 
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To construct a synthetic GAS containing promoter element, which is used in the 
Biological Assays described in Examples 33-34, a PCR based strategy is employed to 
generate a GAS-SV40 promoter sequence. The 5' primer contains four tandem copies of the 
GAS binding site found in the IRF1 promoter and previously demonstrated to bind STATs 
5 upon induction with a range of cytokines (Rothman et al., Immunity 1:457-468 (1994).), 
although other GAS or ISRE elements can be used instead. The 5' primer also contains 18bp 
of sequence complementary to the SV40 early promoter sequence and is flanked with an 
Xhol site. The sequence of the 5' primer is: 

5 ' :GCGCCTCG AGATTTCCCCG AAATCTAG ATTTCCCCG AAATG ATTTCCCCGA AAT 
10 GATTTCCCCGAAATATCTGCCATCTCAATTAG:3' (SEQ ID NO:889) 

The downstream primer is complementary to the SV40 promoter and is flanked with a 
Hind III site: 5 ' : GCGGC A AGCTTTTTGC A A AGCCT AGGC : 3 ' (SEQ ID NO:890) 

PCR amplification is performed using the SV40 promoter template present in the B- 
gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is digested with 
15 Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing with forward and 
reverse primers confirms that the insert contains the following sequence: 
5 ' :CJCGAG ATTTCCCCG AAATCTAG ATTTCCCCGAAATG ATTTCCCCG A A ATGATT 
TCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACT 
CCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTG 

AGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTT:3' 
(SEQIDNO:891) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted alkaline 
25 phosphatase, or "SEAP." Clearly, however, any reporter molecule can be instead of SEAP, 
in this or in any of the other Examples. Well known reporter molecules that can be used 
instead of SEAP include chloramphenicol acetyltransferase (CAT), luciferase, alkaline 
phosphatase, B-galactosidase, green fluorescent protein (GFP), or any protein detectable by 
an antibody. 

30 The above sequence confirmed synthetic GAS-SV40 promoter element is subcloned 

into the pSEAP-Promoter vector obtained from Clontech using Hindlll and Xhol, effectively 
replacing the SV40 promoter with the amplified GAS:SV40 promoter element, to create the 
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GAS-SEAP vector. However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for mammalian expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS-SEAP 
reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using Sail and 
5 NotI, and inserted into a backbone vector containing the neomycin resistance gene, such as 
pGFP-1 (Clontech), using these restriction sites in the multiple cloning site, to create the 
GAS-SEAP/Neo vector. Once this vector is transfected into mammalian cells, this vector 
can then be used as a reporter molecule for GAS binding as described in Examples 33-34. 

Other constructs can be made using the above description and replacing GAS with a 

10 different promoter sequence. For example, construction of reporter molecules containing 
NFK-B and EGR promoter sequences are described in Examples 35 and 36. However, many 
other promoters can be substituted using the protocols described in these Examples. For 
instance, SRE, IL-2, NFAT, or Osteocalcin promoters can be substituted, alone or in 
combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, I1-2/NFAT, or NF-KB/GAS). Similarly, 

15 other cell lines can be used to test reporter construct activity, such as HELA (epithelial), 
HUVEC (endothelial), Reh (B-cell), Saos-2 (osteoblast), HUVAC (aortic), or 
Cardiomyocyte. 

Example 33: High-Throughput Screening Assay for T-cell Activity. 

20 

The following protocol is used to assess T-cell activity by identifying factors, and 
determining whether supernate containing a polypeptide of the invention proliferates and/or 
differentiates T-cells. T-cell activity is assessed using the GAS/SEAP/Neo construct 
produced in Example 32. Thus, factors that increase SEAP activity indicate the ability to 

25 activate the Jaks-STATS signal transduction pathway. The T-cell used in this assay is Jurkat 
T-cells (ATCC Accession No. TIB- 152), although Molt-3 cells (ATCC Accession No. CRL- 
1552) and Molt-4 cells (ATCC Accession No. CRL-1582) cells can also be used. 

Jurkat T-cells are lymphoblastic CD4+ Thl helper cells. In order to generate stable 
cell lines, approximately 2 million Jurkat cells are transfected with the GAS-SEAP/neo 

30 vector using DMRIE-C (Life Technologies)(transfection procedure described below). The 
transfected cells are seeded to a density of approximately 20,000 cells per well and 
transfectants resistant to 1 mg/ml genticin selected. Resistant colonies are expanded and then 
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tested for their response to increasing concentrations of interferon gamma. The dose 
response of a selected clone is demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells containing 
200 ul of cells. Thus, it is either scaled up, or performed in multiple to generate sufficient 
5 cells for multiple 96 well plates. Jurkat cells are maintained in RPMI + 10% serum with 
l%Pen-Strep. Combine 2.5 mis of OPTI-MEM (Life Technologies) with 10 ug of plasmid 
DNA in a T25 flask. Add 2.5 ml OPTI-MEM containing 50 ul of DMR1E-C and incubate at 
room temperature for 15-45 mins. 

During the incubation period, count cell concentration, spin down the required 
10 number of cells (10 7 per transfection), and resuspend in OPTI-MEM to a final concentration 
of 10 7 cells/ml. Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 flask and incubate at 37 
degree C for 6 hrs. After the incubation, add 10 ml of RPMI + 15% serum. 

The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI + 10% serum, 1 
mg/ml Genticin, and 1% Pen-Strep. These cells are treated with supernatants containing 
15 polypeptide of the present invention or polypeptide of the present invention induced 
polypeptides as produced by the protocol described in Example 31. 

On the day of treatment with the supernatant, the cells should be washed and 
resuspended in fresh RPMI + 10% serum to a density of 500,000 cells per ml. The exact 
number of cells required will depend on the number of supernatants being screened. For one 
20 96 well plate, approximately 10 million cells (for 10 plates, 100 million cells) are required. 

Transfer the cells to a triangular reservoir boat, in order to dispense the cells into a 96 
well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 200 ul of cells into 
each well (therefore adding 100, 000 cells per well). 

After all the plates have been seeded, 50 ul of the supernatants are transferred directly 
25 from the 96 well plate containing the supernatants into each well using a 12 channel pipette. 
In addition, a dose of exogenous interferon gamma (0.1, 1.0, 10 ng) is added to wells H9, 
H10, and HI 1 to serve as additional positive controls for the assay. 

The 96 well dishes containing Jurkat cells treated with supernatants are placed in an 
incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul samples from each 
30 well are then transferred to an opaque 96 well plate using a 12 channel pipette. The opaque 
plates should be covered (using sellophene covers) and stored at -20 degree C until SEAP 
assays are performed according to Example 37. The plates containing the remaining treated 
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cells are placed at 4 degree C and serve as a source of material for repeating the assay on a 
specific well if desired. 

As a positive control, 100 Unit/ml interferon gamma can be used which is known to 
activate Jurkat T cells. Over 30 fold induction is typically observed in the positive control 
5 wells. 

The above protocol may be used in the generation of both transient, as well as, stable 
transfected cells, which would be apparent to those of skill in the art. 

Example 34: High-Throughput Screening Assay Identifying Myeloid Activity 

10 

The following protocol is used to assess myeloid activity of polypeptide of the present 
invention by determining whether polypeptide of the present invention proliferates and/or 
differentiates myeloid cells. Myeloid cell activity is assessed using the GAS/SEAP/Neo 
construct produced in Example 32. Thus, factors that increase SEAP activity indicate the 
15 ability to activate the Jaks-STATS signal transduction pathway. The myeloid cell used in this 
assay is U937, a pre-monocyte cell line, although TF-1, HL60, or KG1 can be used. 

To transiently transfect U937 cells with the GAS/SEAP/Neo construct produced in 
Example 32, a DEAE-Dextran method (Kharbanda et. ai., 1994, Cell Growth & 

Differentiation, 5:259-265) is used. First, harvest 2x1 0e 7 U937 cells and wash with PBS. 
20 The U937 cells are usually grown in RPMI 1640 medium containing 10% heat-inactivated 
fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 100 mg/ml 
streptomycin. 

Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 0.5 
mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 mM KC1, 375 uM 
25 Na 2 HP04.7H 2 0, 1 mM MgCl2, and 675 uM CaCl 2 . Incubate at 37 degrees C for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then resuspend in 
10 ml complete medium and incubate at 37 degree C for 36 hr. 

The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 ug/ml 
G418. The G418-free medium is used for routine growth but every one to two months, the 
30 cells should be re-grown in 400 ug/ml G418 for couple of passages. 

8 

These cells are tested by harvesting 1x10 cells (this is enough for ten 96-well plates 
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assay) and wash with PBS. Suspend the cells in 200 ml above described growth medium, 
with a final density of 5x10^ cells/ml. Plate 200 ul cells per well in the 96-well plate (or 
lxlO 5 cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 31. 
5 Incubate at 37 degee C for 48 to 72 hr. As a positive control, 100 Unit/ml interferon gamma 
can be used which is known to activate U937 cells. Over 30 fold induction is typically 
observed in the positive control wells. SEAP assay the supernatant according to the protocol 
described in Example 37. 

1 0 Example 35: High- Throughput Screening Assay Identifying Neuronal Activity. 

When cells undergo differentiation and proliferation, a group of genes are activated 
through many different signal transduction pathways. One of these genes, EGR1 (early 
growth response gene 1), is induced in various tissues and cell types upon activation. The 
15 promoter of EGR1 is responsible for such induction. Using the EGR1 promoter linked to 
reporter molecules, activation of cells can be assessed by polypeptide of the present 
invention. 

Particularly, the following protocol is used to assess neuronal activity in PC 12 cell 
lines. PC 12 cells (rat phenochromocytoma cells) are known to proliferate and/or differentiate 

20 by activation with a number of mitogens, such as TPA (tetradecanoyl phorbol acetate), NGF 
(nerve growth factor), and EGF (epidermal growth factor). The EGR1 gene expression is 
activated during this treatment. Thus, by stably transfecting PC 12 cells with a construct 
containing an EGR promoter linked to SEAP reporter, activation of PC 12 cells by 
polypeptide of the present invention can be assessed. 

25 The EGR/SEAP reporter construct can be assembled by the following protocol. The 

EGR-1 promoter sequence (-633 to +l)(Sakamoto K et al., Oncogene 6:867-871 (1991)) can 
be PCR amplified from human genomic DNA using the following primers: 

5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3' (SEQ ID NO:892) 
5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3' (SEQ ID NO:893) 

30 Using the GAS:SEAP/Neo vector produced in Example 32, EGR1 amplified product 

can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector using restriction 
enzymes Xhol/Hindlll, removing the GAS/SV40 stuffer. Restrict the EGR1 amplified 
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product with these same enzymes. Ligate the vector and the EGR1 promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution ( 1 :30 dilution 
of collagen type I (Upstate Biotech Inc. Cat#08-1 15) in 30% ethanol (filter sterilized)) is 
added per one 10 cm plate or 50 ml per well of the 96-well plate, and allowed to air dry for 2 
5 hr. 

PC 12 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) containing 
10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat-inactivated fetal bovine 
serum (FBS) supplemented with 100 units/ml penicillin and 100 ug/ml streptomycin on a 
precoated 10 cm tissue culture dish. One to four split is done every three to four days. Cells 
10 are removed from the plates by scraping and resuspended with pipetting up and down for 
more than 15 times. 

Transfect the EGR/SEAP/Neo construct into PC 12 using the Lipofectamine protocol 
described in Example 31. EGR-SEAP/PC12 stable cells are obtained by growing the cells in 
300 ug/ml G418. The G418-free medium is used for routine growth but every one to two 
15 months, the cells should be re-grown in 300 ug/ml G41 8 for couple of passages. 

To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% confluent is 
screened by removing the old medium. Wash the cells once with PBS (Phosphate buffered 
saline). Then starve the cells in low serum medium (RPMI-1640 containing 1% horse serum 
and 0.5% FBS with antibiotics) overnight. 
20 The next morning, remove the medium and wash the cells with PBS. Scrape off the 

cells from the plate, suspend the cells well in 2 ml low serum medium. Count the cell 
number and add more low serum medium to reach final cell density as 5x10^ cells/ml. 

Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 1x10^ 
cells/well). Add 50 ul supernatant produced by Example 31,37 degree C for 48 to 72 hr. As 
25 a positive control, a growth factor known to activate PC 12 cells through EGR can be used, 
such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold induction of SEAP is 
typically seen in the positive control wells. SEAP assay the supernatant according to 
Example 37. 

30 Example 36: High-Throughput Screening Assay for T-cell Activity 

NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide variety of 
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alpha and lymphotoxin-beta, by exposure to LPS or thrombin, and by expression of certain 
viral gene products. As a transcription factor, NF-KB regulates the expression of genes 
involved in immune cell activation, control of apoptosis (NF- KB appears to shield cells from 
5 apoptosis), B and T-cell development, anti-viral and antimicrobial responses, and multiple 
stress responses. 

In non-stimulated conditions, NF- KB is retained in the cytoplasm with I-KB 
(Inhibitor KB). However, upon stimulation, I- KB is phosphorylated and degraded, causing 
NF- KB to shuttle to the nucleus, thereby activating transcription of target genes. Target 
10 genes activated by NF- KB include IL-2, IL-6, GM-CSF, 1CAM-1 and class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter constructs 
utilizing the NF-KB promoter element are used to screen the supernatants produced in 
Example 31. Activators or inhibitors of NF-KB would be useful in treating, preventing, 
and/or diagnosing diseases. For example, inhibitors of NF-KB could be used to treat those 
15 diseases related to the acute or chronic activation of NF-KB, such as rheumatoid arthritis. 

To construct a vector containing the NF-KB promoter element, a PCR based strategy 
is employed. The upstream primer contains four tandem copies of the NF-KB binding site 
(GGGGACTTTCCC) (SEQ ID NO:894), 18 bp of sequence complementary to the 5' end of 
the SV40 early promoter sequence, and is flanked with an Xhol site: 
20 5 ' :GCGGCCTCGAGGGGACTTTCCCGGGG ACTTTCCGGGGACTTTCCGGGACTTTC 
CATCCTGCCATCTCAATTAG:3' (SEQ IDNO:895) 

The downstream primer is complementary to the 3' end of the SV40 promoter and is 
flanked with a Hind III site: 

5 ' : GCGGC A AGCTTTTTGC AA AGCCTAGGC : 3 ' (SEQ ID NO:890) 
25 PCR amplification is performed using the SV40 promoter template present in the pB- 

gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is digested with 
Xhol and Hind III and subcloned into BLSK2-. (Stratagene) Sequencing with the T7 and T3 
primers confirms the insert contains the following sequence: 

5':CTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTTTCCATCTG 
30 CCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCC 
CTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTAT 
TTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGG 
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AGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTT:3' (SEQ ID NO:896) 

Next, replace the SV40 minimal promoter element present in the pSEAP2-promoter 
plasmid (Clontech) with this NF-KB/SV40 fragment using Xhol and Hindlll. However, this 
vector does not contain a neomycin resistance gene, and therefore, is not preferred for 
5 mammalian expression systems. 

In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP cassette is 
removed from the above NF-KB/SEAP vector using restriction enzymes Sail and NotI, and 
inserted into a vector containing neomycin resistance. Particularly, the NF-KB/SV40/SEAP 
cassette was inserted into pGFP-1 (Clontech), replacing the GFP gene, after restricting pGFP- 
10 1 with Sail and NotI. 

Once NF-KJB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are created and 
maintained according to the protocol described in Example 33. Similarly, the method for 
assaying supernatants with these stable Jurkat T-cells is also described in Example 33. As a 
positive control, exogenous TNF alpha (0.1,1, 10 ng) is added to wells H9, H10, and HI 1, 
15 with a 5-10 fold activation typically observed. 

Example 37: Assay for SEAP Activity 

As a reporter molecule for the assays described in Examples 33-36, SEAP activity is 
20 assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the following general 
procedure. The Tropix Phospho-light Kit supplies the Dilution, Assay, and Reaction Buffers 
used below. 

Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x dilution 
buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with a plastic sealer 
25 and incubate at 65 degree C for 30 min. Separate the Optiplates to avoid uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser and prime 
with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room temperature 5 min. 
Empty the dispenser and prime with the Reaction Buffer (see the table below). Add 50 ul 
Reaction Buffer and incubate at room temperature for 20 minutes. Since the intensity of the 
30 chemiluminescent signal is time dependent, and it takes about 10 minutes to read 5 plates on 
luminometer, one should treat 5 plates at each time and start the second set 10 minutes later. 

Read the relative light unit in the luminometer. Set H12 as blank, and print the 
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results. An increase in chemiluminescence indicates reporter activity. 
Reaction Buffer Formulation: 
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Example 38: High-Throughput Screening Assay Identifying Changes in Small Molecule 
Concentration and Membrane Permeability 

5 Binding of a ligand to a receptor is known to alter intracellular levels of small 

molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane potential. 
These alterations can be measured in an assay to identify supernatants which bind to 
receptors of a particular cell. Although the following protocol describes an assay for calcium, 
this protocol can easily be modified to detect changes in potassium, sodium, pH, membrane 

10 potential, or any other small molecule which is detectable by a fluorescent probe. 

The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to measure 
changes in fluorescent molecules (Molecular Probes) that bind small molecules. Clearly, 
any fluorescent molecule detecting a small molecule can be used instead of the calcium 
fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog no. F- 14202), used here. 

15 For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star black 96- 

well plate with clear bottom. The plate is incubated in a CO2 incubator for 20 hours. The 
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adherent cells are washed two times in Biotek washer with 200 ul of HBSS (Hank's Balanced 
Salt Solution) leaving 100 ul of buffer after the final wash. 

A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To load the 
cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate is incubated at 37 
5 degrees C in a C0 2 incubator for 60 min. The plate is washed four times in the Biotek 
washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are re- 
suspended to 2-5x1 0 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml fluo-4 
solution in 10% pluronic acid DMSO is added to each ml of cell suspension. The tube is then 
10 placed in a 37 degrees C water bath for 30-60 min. The cells are washed twice with HBSS, 
resuspended to IxlO 6 cells/ml, and dispensed into a microplate, 100 ul/well. The plate is 
centrifuged at 1000 rpm for 5 min. The plate is then washed once in Denley Cell Wash with 
200 ul, followed by an aspiration step to 100 ul final volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as fluo-4 . 
15 The supernatant is added to the well, and a change in fluorescence is detected. 

To measure the fluorescence of intracellular calcium, the FL1PR is set for the 
following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 second; (3) 
Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; and (6) Sample 
addition is 50 ul. Increased emission at 530 nm indicates an extracellular signaling event 
20 caused by the a molecule, either polypeptide of the present invention or a molecule induced 
by polypeptide of the present invention, which has resulted in an increase in the intracellular 

Ca ++ concentration. 

Example 40: High-Throughput Screening Assay Identifying Tyrosine Kinase Activity 

25 

The Protein Tyrosine Kinases (PTK) represent a diverse group of transmembrane and 
cytoplasmic kinases. Within the Receptor Protein Tyrosine Kinase RPTK) group are 
receptors for a range of mitogenic and metabolic growth factors including the PDGF, FGF, 
EGF, NGF, HGF and Insulin receptor subfamilies. In addition there are a large family of 
30 RPTKs for which the corresponding ligand is unknown. Ligands for RPTKs include mainly 
secreted small proteins, but also membrane-bound and extracellular matrix proteins. 
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Activation of RPTK by ligands involves ligand-mediated receptor dimerization, 
resulting in transphosphorylation of the receptor subunits and activation of the cytoplasmic 
tyrosine kinases. The cytoplasmic tyrosine kinases include receptor associated tyrosine 
kinases of the src-family (e.g., src, yes, lck, lyn, fyn) and non-receptor linked and cytosolic 
5 protein tyrosine kinases, such as the Jak family, members of which mediate signal 
transduction triggered by the cytokine superfamily of receptors (e.g., the Interleukins, 
Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine kinase 
activity, identifying whether polypeptide of the present invention or a molecule induced by 
10 polypeptide of the present invention is capable of activating tyrosine kinase signal 
transduction pathways is of interest. Therefore, the following protocol is designed to identify 
such molecules capable of activating the tyrosine kinase signal transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 25,000 
cells per well in a 96 well Loprodyne Silent Screen Plates purchased from Nalge Nunc 
15 (Naperville, IL). The plates are sterilized with two 30 minute rinses with 100% ethanol, 
rinsed with water and dried overnight. Some plates are coated for 2 hr with 100 ml of cell 
culture grade type 1 collagen (50 mg/ml), gelatin (2%) or polylysine (50 mg/ml), all of which 
can be purchased from Sigma Chemicals (St. Louis, MO) or 10% Matrigel purchased from 
Becton Dickinson (Bedford,MA), or calf serum, rinsed with PBS and stored at 4 degree C. 
20 Cell growth on these plates is assayed by seeding 5,000 cells/well in growth medium and 
indirect quantitation of cell number through use of alamarBlue as described by the 
manufacturer Alamar Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers 
#3071 from Becton Dickinson (Bedford,MA) are used to cover the Loprodyne Silent Screen 
Plates. Falcon Microtest ill cell culture plates can also be used in some proliferation 
25 experiments. 

To prepare extracts, A431 cells are seeded onto the nylon membranes of Loprodyne 
plates (20,000/200ml/well) and cultured overnight in complete medium. Cells are quiesced 
by incubation in serum-free basal medium for 24 hr. After 5-20 minutes treatment with EGF 
(60ng/m!) or 50 ul of the supernatant produced in Example 3 1 , the medium was removed and 
30 100 ml of extraction buffer ((20 mM HEPES pH 7.5, 0.15 M NaCl, 1% Triton X-100, 0.1% 
SDS, 2 mM Na3V04, 2 mM Na4P207 and a cocktail of protease inhibitors (# 1836170) 
obtained from Boeheringer Mannheim (Indianapolis, IN) is added to each well and the plate 
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is shaken on a rotating shaker for 5 minutes at 4°C. The plate is then placed in a vacuum 
transfer manifold and the extract filtered through the 0.45 mm membrane bottoms of each 
well using house vacuum. Extracts are collected in a 96-well catch/assay plate in the bottom 
of the vacuum manifold and immediately placed on ice. To obtain extracts clarified by 
5 centrifugation, the content of each well, after detergent solubilization for 5 minutes, is 
removed and centrifiiged for 15 minutes at 4 degree C at 16,000 x g. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kinase activity are known, one method is described here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by determining its 

JO ability to phosphorylate a tyrosine residue on a specific substrate (a biotinylated peptide). 
Biotinylated peptides that can be used for this purpose include PSK1 (corresponding to amino 
acids 6-20 of the cell division kinase cdc2-p34) and PSK2 (corresponding to amino acids 1- 
17 of gastrin). Both peptides are substrates for a range of tyrosine kinases and are available 
from Boehringer Mannheim. 

15 The tyrosine kinase reaction is set up by adding the following components in order. 

First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg2+ (5mM ATP/50mM 
MgCl2), then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, pH7.3, 40 mM beta- 
glycerophosphate, ImM EGTA, lOOmM MgCl 2 , 5 mM MnCl 2) 0.5 mg/ml BSA), then 5ul of 

Sodium Vanadate(lmM), and then 5ul of water. Mix the components gently and preincubate 
20 the reaction mix at 30 degree C for 2 min. Initial the reaction by adding lOul of the control 

enzyme or the filtered supernatant. 

The tyrosine kinase assay reaction is then terminated by adding 10 ul of 120mm 

EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
25 mixture to a microtiter plate (MTP) module and incubating at 37 degree C for 20 min. This 

allows the streptavadin coated 96 well plate to associate with the biotinylated peptide. Wash 

the MTP module with 300ul/well of PBS four times. Next add 75 ul of anti-phospotyrosine 

antibody conjugated to horse radish peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and 

incubate at 37 degree C for one hour. Wash the well as above. 
30 Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and incubate 

at room temperature for at least 5 mins (up to 30 min). Measure the absorbance of the sample 
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at 405 nm by using ELISA reader. The level of bound peroxidase activity is quantitated 
using an ELISA reader and reflects the level of tyrosine kinase activity. 

Example 41 : High-Throughput Screening Assay Identifying Phosphorylation Activity 

5 

As a potential alternative and/or compliment to the assay of protein tyrosine kinase 
activity described in Example 40, an assay which detects activation (phosphorylation) of 
major intracellular signal transduction intermediates can also be used. For example, as 
described below one particular assay can detect tyrosine phosphorylation of the Erk-1 and 
10 Erk-2 kinases. However, phosphorylation of other molecules, such as Raf, JNK, p38 MAP, 
Map kinase kinase (MEK), MEK kinase, Src, Muscle specific kinase (MuSK), IRAK, Tec, 
and Janus, as well as any other phosphoserine, phosphotyrosine, or phosphothreonine 
molecule, can be detected by substituting these molecules for Erk-1 or Erk-2 in the following 
assay. 

15 Specifically, assay plates are made by coating the wells of a 96-well ELISA plate with 

0. lml of protein G (lug/ml) for 2 hr at room temp, (RT). The plates are then rinsed with PBS 
and blocked with 3% BSA/PBS for 1 hr at RT. The protein G plates are then treated with 2 
commercial monoclonal antibodies (lOOng/well) against Erk-1 and Erk-2 (1 hr at RT) (Santa 
Cruz Biotechnology). (To detect other molecules, this step can easily be modified by 

20 substituting a monoclonal antibody detecting any of the above described molecules.) After 
3-5 rinses with PBS, the plates are stored at 4 degree C until use. 

A43 1 cells are seeded at 20,000/well in a 96-well Loprodyne filterplate and cultured 
overnight in growth medium. The cells are then starved for 48 hr in basal medium (DMEM) 
and then treated with EGF (6ng/well) or 50 ul of the supernatants obtained in Example 3 1 for 

25 5-20 minutes. The cells are then solubilized and extracts filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As a 
positive control, a commercial preparation of MAP kinase (lOng/well) is used in place of 
A431 extract. Plates are then treated with a commercial polyclonal (rabbit) antibody 
(lug/ml) which specifically recognizes the phosphorylated epitope of the Erk-1 and Erk-2 

30 kinases (1 hr at RT). This antibody is biotinylated by standard procedures. The bound 
polyclonal antibody is then quantitated by successive incubations with Europium-streptavidin 
and Europium fluorescence enhancing reagent in the Wallac DELFIA instrument (time- 
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resolved fluorescence). An increased fluorescent signal over background indicates a 
phosphorylation by polypeptide of the present invention or a molecule induced by 
polypeptide of the present invention. 

5 Example 42: Assay for the Stimulation of Bone Marrow CD34+ Cell Proliferation 

This assay is based on the ability of human CD34+ to proliferate in the presence of 
hematopoietic growth factors and evaluates the ability of isolated polypeptides expressed in 
mammalian cells to stimulate proliferation of CD34+ cells. 

10 It has been previously shown that most mature precursors will respond to only a 

single signal. More immature precursors require at least two signals to respond. Therefore, 
to test the effect of polypeptides on hematopoietic activity of a wide range of progenitor cells, 
the assay contains a given polypeptide in the presence or absence of other hematopoietic 
growth factors. Isolated cells are cultured for 5 days in the presence of Stem Cell Factor 

15 (SCF) in combination with tested sample. SCF alone has a very limited effect on the 
proliferation of bone marrow (BM) cells, acting in such conditions only as a "survival" 
factor. However, combined with any factor exhibiting stimulatory effect on these cells (e.g., 
IL-3), SCF will cause a synergistic effect. Therefore, if the tested polypeptide has a 
stimulatory effect on a hematopoietic progenitors, such activity can be easily detected. Since 

20 normal BM cells have a low level of cycling cells, it is likely that any inhibitory effect of a 
given polypeptide, or agonists or antagonists thereof, might not be detected. Accordingly, 
assays for an inhibitory effect on progenitors is preferably tested in cells that are first 
subjected to in vitro stimulation with SCF+IL+3, and then contacted with the compound that 
is being evaluated for inhibition of such induced proliferation. 

25 Briefly, CD34+ cells are isolated using methods known in the art. The cells are 

thawed and resuspended in medium (QBSF 60 serum-free medium with 1% L-glutamine 
(500ml) Quality Biological, Inc., Gaithersburg, MD Cat# 160-204-101). After several gentle 
centrifugation steps at 200 x g, cells are allowed to rest for one hour. The cell count is 
adjusted to 2.5 x 10 5 cells/ml. During this time, 100 ^il of sterile water is added to the 

30 peripheral wells of a 96-well plate. The cytokines that can be tested with a given polypeptide 
in this assay is rhSCF (R&D Systems, Minneapolis, MN, Cat# 255-SC) at 50 ng/ml alone and 
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in combination with rhSCF and rhIL-3 (R&D Systems, Minneapolis, MN, Cat# 203-ML) at 
30 ng/ml. After one hour, 10 (xl of prepared cytokines, 50 of the supernatants prepared in 
Example 31 (supernatants at 1:2 dilution = 50 and 20 jul of diluted cells are added to the 
media which is already present in the wells to allow for a final total volume of 100 The 
5 plates are then placed in a 37°C/5% C0 2 incubator for five days. 

Eighteen hours before the assay is harvested, 0.5 |LiCi/well of [3H] Thymidine is 
added in a 10 \xl volume to each well to determine the proliferation rate. The experiment is 
terminated by harvesting the cells from each 96-well plate to a filtermat using the Tomtec 
Harvester 96. After harvesting, the filtermats are dried, trimmed and placed into OmniFilter 

10 assemblies consisting of one OmniFilter plate and one OmniFilter Tray. 60 \xl Microscint is 
added to each well and the plate sealed with TopSeal-A press-on sealing film A bar code 15 
sticker is affixed to the first plate for counting. The sealed plates is then loaded and the level 
of radioactivity determined via the Packard Top Count and the printed data collected for 
analysis. The level of radioactivity reflects the amount of cell proliferation. 

15 The studies described in this example test the activity of a given polypeptide to 

stimulate bone marrow CD34+ cell proliferation. One skilled in the art could easily modify 
the exemplified studies to test the activity of polynucleotides (e.g., gene therapy), antibodies, 
agonists, and/or antagonists and fragments and variants thereof. As a nonlimiting example, 
potential antagonists tested in this assay would be expected to inhibit cell proliferation in the 

20 presence of cytokines and/or to increase the inhibition of cell proliferation in the presence of 
cytokines and a given polypeptide. In contrast, potential agonists tested in this assay would 
be expected to enhance cell proliferation and/or to decrease the inhibition of cell proliferation 
in the presence of cytokines and a given polypeptide. 

The ability of a gene to stimulate the proliferation of bone marrow CD34+ cells 

25 indicates that polynucleotides and polypeptides corresponding to the gene are useful for the 
diagnosis and treatment of disorders affecting the immune system and hematopoiesis. 
Representative uses are described in the "Immune Activity" and "Infectious Disease" 
sections above, and elsewhere herein. 

30 Example 43: Assay for Extracellular Matrix Enhanced Cell Response (EMECR) 
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The objective of the Extracellular Matrix Enhanced Cell Response (EMECR) assay is 
to identify gene products (e.g., isolated polypeptides) that act on the hematopoietic stem cells 
in the context of the extracellular matrix (ECM) induced signal. 

Cells respond to the regulatory factors in the context of signal(s) received from the 
5 surrounding microenvironment. For example, fibroblasts, and endothelial and epithelial stem 
cells fail to replicate in the absence of signals from the ECM. Hematopoietic stem cells can 
undergo self-renewal in the bone marrow, but not in in vitro suspension culture. The ability 
of stem cells to undergo self-renewal in vitro is dependent upon their interaction with the 
stromal cells and the ECM protein fibronectin (fn). Adhesion of cells to fn is mediated by the 

10 a5.P1 and a4.P1 integrin receptors, which are expressed by human and mouse hematopoietic 
stem cells. The factor(s) which integrate with the ECM environment and responsible for 
stimulating stem cell self-renewal has not yet been identified. Discovery of such factors 
should be of great interest in gene therapy and bone marrow transplant applications 

Briefly, polystyrene, non tissue culture treated, 96-welI plates are coated with fn 

15 fragment at a coating concentration of 0.2 cm 2 . Mouse bone marrow cells are plated 
(1,000 cells/well ) in 0.2 ml of serum-free medium. Cells cultured in the presence of IL-3 ( 5 
ng/ml ) + SCF ( 50 ng/ml ) would serve as the positive control, conditions under which little 
self-renewal but pronounced differentiation of the stem cells is to be expected. Gene 
products of the invention (e.g., including, but not limited to, polynucleotides and 

20 polypeptides of the present invention, and supernatants produced in Example 31), are tested 
with appropriate negative controls in the presence and absence of SCF(5.0 ng/ml), where test 
factor supernates represent 1 0% of the total assay volume. The plated cells are then allowed 
to grow by incubating in a low oxygen environment ( 5% C0 2 , 7% O2, and 88% N 2 ) tissue 
culture incubator for 7 days. The number of proliferating cells within the wells is then 

25 quantitated by measuring thymidine incorporation into cellular DNA. Verification of the 
positive hits in the assay will require phenotypic characterization of the cells, which can be 
accomplished by scaling up of the culture system and using appropriate antibody reagents 
against cell surface antigens and FACScan. 

One skilled in the art could easily modify the exemplified studies to test the activity of 

30 polynucleotides (e.g., gene therapy), antibodies, agonists, and/or antagonists and fragments 
and variants thereof. 

If a particular polypeptide of the present invention is found to be a stimulator of 
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hematopoietic progenitors, polynucleotides and polypeptides corresponding to the gene 
encoding said polypeptide may be useful for the diagnosis and treatment of disorders 
affecting the immune system and hematopoiesis. Representative uses are described in the 
"Immune Activity" and "Infectious Disease" sections above, and elsewhere herein. The gene 
5 product may also be useful in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell types. 

Additionally, the polynucleotides and/or polypeptides of the gene of interest and/or 
agonists and/or antagonists thereof, may also be employed to inhibit the proliferation and 
differentiation of hematopoietic cells and therefore may be employed to protect bone marrow 

10 stem cells from chemotherapeutic agents during chemotherapy. This antiproliferative effect 
may allow administration of higher doses of chemotherapeutic agents and, therefore, more 
effective chemotherapeutic treatment. 

Moreover, polynucleotides and polypeptides corresponding to the gene of interest 
may also be useful for the treatment and diagnosis of hematopoietic related disorders such as, 

15 for example, anemia, pancytopenia, leukopenia, thrombocytopenia or leukemia since stromal 
cells are important in the production of cells of hematopoietic lineages. The uses include 
bone marrow cell ex-vivo culture, bone marrow transplantation, bone marrow reconstitution, 
radiotherapy or chemotherapy of neoplasia. 

20 Example 44: Human Dermal Fibroblast and Aortic Smooth Muscle Cell Proliferation 

The polypeptide of interest is added to cultures of normal human dermal fibroblasts 
(NHDF) and human aortic smooth muscle cells (AoSMC) and two co-assays are performed 
with each sample. The first assay examines the effect of the polypeptide of interest on the 

25 proliferation of normal human dermal fibroblasts (NHDF) or aortic smooth muscle cells 
(AoSMC). Aberrant growth of fibroblasts or smooth muscle cells is a part of several 
pathological processes, including fibrosis, and restenosis. The second assay examines IL6 
production by both NHDF and SMC. IL6 production is an indication of functional activation. 
Activated cells will have increased production of a number of cytokines and other factors, 

30 which can result in a proinflammatory or immunomodulatory outcome. Assays are run with 
and without co-TNFa stimulation, in order to check for costimulatory or inhibitory activity. 
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Briefly, on day 1, 96-well black plates are set up with 1000 cells/well (NHDF) or 
2000 cells/well (AoSMC) in 100 \x\ culture media. NHDF culture media contains: Clonetics 
FB basal media, lmg/ml hFGF, 5mg/ml insulin, 50mg/ml gentamycin, 2%FBS, while 
AoSMC culture media contains Clonetics SM basal media, 0.5 \xg/ml hEGF, 5mg/ml insulin, 
5 l^g/ml hFGF, 50mg/ml gentamycin, 50 \xg/ml Amphotericin B, 5%FBS. After incubation at 
37°C for at least 4-5 hours, culture media is aspirated and replaced with growth arrest media. 
Growth arrest media for NHDF contains fibroblast basal media, 50mg/ml gentamycin, 2% 
FBS, while growth arrest media for AoSMC contains SM basal media, 50mg/ml gentamycin, 
50(ig/ml Amphotericin B, 0.4% FBS. Incubate at 37°C until day 2. 

10 On day 2, serial dilutions and templates of the polypeptide of interest are designed 

such that they always include media controls and known-protein controls. For both 
stimulation and inhibition experiments, proteins are diluted in growth arrest media. For 
inhibition experiments, TNFa is added to a final concentration of 2ng/ml (NHDF) or 5ng/ml 
(AoSMC). Add 1/3 vol media containing controls or polypeptides of the present invention 

15 and incubate at 37°C/5% C0 2 until day 5. 

Transfer 60|nl from each well to another labeled 96-well plate, cover with a plate- 
sealer, and store at 4°C until Day 6 (for IL6 ELISA). To the remaining 100 jil in the cell 
culture plate, aseptically add Alamar Blue in an amount equal to 10% of the culture volume 
(10|al). Return plates to incubator for 3 to 4 hours. Then measure fluorescence with 

20 excitation at 530nm and emission at 590nm using the CytoFluor. This yields the growth 
stimulation/inhibition data. 

On day 5, the IL6 ELISA is performed by coating a 96 well plate with 50-100 ul/well 
of Anti-Human 1L6 Monoclonal antibody diluted in PBS, pH 7.4, incubate ON at room 
temperature. 

25 On day 6, empty the plates into the sink and blot on paper towels. Prepare Assay 

Buffer containing PBS with 4% BSA. Block the plates with 200 jxl/well of Pierce Super 
Block blocking buffer in PBS for 1-2 hr and then wash plates with wash buffer (PBS, 0.05% 
Tween-20). Blot plates on paper towels. Then add 50 ^il/well of diluted Anti-Human IL-6 
Monoclonal, Biotin-labeled antibody at 0.50 mg/ml. Make dilutions of IL-6 stock in media 

30 (30, 10, 3, 1, 0.3, 0 ng/ml). Add duplicate samples to top row of plate. Cover the plates and 
incubate for 2 hours at RT on shaker. Plates are washed with wash buffer and blotted on 



WO 00/55180 



PCT/US00/05918 



414 

paper towels. Dilute EU-labeled Streptavidin 1:1000 in Assay buffer, and add 100 ^il/well. 
Cover the plate and incubate 1 h at RT. Plates are again washed with wash buffer and blotted 
on paper towels. Add 100 jil/well of Enhancement Solution and shake for 5 minutes. Read 
the plate on the Wallac DELFIA Fluorometer. Readings from triplicate samples in each 
5 assay are tabulated and averaged. 

A positive result in this assay suggests AoSMC cell proliferation and that the 
polypeptide of the present invention may be involved in dermal fibroblast proliferation and/or 
smooth muscle cell proliferation. A positive result also suggests many potential uses of 
polypeptides, polynucleotides, agonists and/or antagonists of the polynucleotide/polypeptide 

10 of the present invention which gives a positive result. For example, inflammation and 
immune responses, wound healing, and angiogenesis, as detailed throughout this 
specification. Particularly, polypeptides of the present invention and polynucleotides of the 
present invention may be used in wound healing and dermal regeneration, as well as the 
promotion of vasculargenesis, both of the blood vessels and lymphatics. The growth of 

15 vessels can be used in the treatment of, for example, cardiovascular diseases. Additionally, 
antagonists of polypeptides and polynucleotides of the invention may be useful in treating 
diseases, disorders, and/or conditions which involve angiogenesis by acting as an anti- 
vascular (e.g., anti-angiogenesis). These diseases, disorders, and/or conditions are known in 
the art and/or are described herein, such as, for example, malignancies, solid tumors, benign 

20 tumors, for example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and 
pyogenic granulomas; artheroscleric plaques; ocular angiogenic diseases, for example, 
diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal graft 
rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and 
Pterygia (abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed 

25 wound healing; endometriosis; vasculogenesis; granulations; hypertrophic scars (keloids); 
nonunion fractures; scleroderma; trachoma; vascular adhesions; myocardial angiogenesis; 
coronary collaterals; cerebral collaterals; arteriovenous malformations; ischemic limb 
angiogenesis; Osier-Webber Syndrome; plaque neovascularization; telangiectasia; 
hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound granulation; Crohn's 

30 disease; and atherosclerosis. Moreover, antagonists of polypeptides and polynucleotides of 
the invention may be useful in treating anti-hyperproliferative diseases and/or anti- 
inflammatory known in the art and/or described herein. 
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One skilled in the art could easily modify the exemplified studies to test the activity of 
polynucleotides (e.g., gene therapy), antibodies, agonists, and/or antagonists and fragments 
and variants thereof. 

5 

Example 45: Cellular Adhesion Molecule (CAM) Expression on Endothelial Cells 

The recruitment of lymphocytes to areas of inflammation and angiogenesis involves 
specific receptor-ligand interactions between cell surface adhesion molecules (CAMs) on 

10 lymphocytes and the vascular endothelium. The adhesion process, in both normal and 
pathological settings, follows a multi-step cascade that involves intercellular adhesion 
molecule- 1 (ICAM-1), vascular cell adhesion molecule- 1 (VCAM-1), and endothelial 
leukocyte adhesion molecule- 1 (E-selectin) expression on endothelial cells (EC). The 
expression of these molecules and others on the vascular endothelium determines the 

15 efficiency with which leukocytes may adhere to the local vasculature and extra vasate into the 
local tissue during the development of an inflammatory response. The local concentration of 
cytokines and growth factor participate in the modulation of the expression of these CAMs. 

Briefly, endothelial cells (e.g., Human Umbilical Vein Endothelial cells (HUVECs)) 
are grown in a standard 96 well plate to confluence, growth medium is removed from the 

20 cells and replaced with 100 \l\ of 199 Medium (10% fetal bovine serum (FBS)). Samples for 
testing and positive or negative controls are added to the plate in triplicate (in 10 (il volumes). 
Plates are then incubated at 37°C for either 5 h (selectin and integrin expression) or 24 h 
(integrin expression only). Plates are aspirated to remove medium and 100 \i\ of 0.1% 
paraformaldehyde-PBS(with Ca++ and Mg++) is added to each well. Plates are held at 4°C 

25 for 30 min. Fixative is removed from the wells and wells are washed IX with PBS(+Ca,Mg) 
+ 0.5% BSA and drained. 10 |il of diluted primary antibody is added to the test and control 
wells. Anti-ICAM-l-Biotin, Anti-VCAM-l-Biotin and Anti-E-selectin-Biotin are used at a 
concentration of 10 |ig/ml (1:10 dilution of 0. 1 mg/ml stock antibody). Cells are incubated at 
37°C for 30 min. in a humidified environment. Wells are washed three times with 

30 PBS(+Ca,Mg) + 0.5% BSA. 20 nl of diluted ExtrAvidin-Alkaline Phosphotase (1:5,000 
dilution, refered to herein as the working dilution) are added to each well and incubated at 
37°C for 30 min. Wells are washed three times with PBS(+Ca,Mg)+0.5% BSA. Dissolve 1 
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tablet of p-Nitrophenol Phosphate pNPP per 5 ml of glycine buffer (pH 10.4). 100 |il of 
pNPP substrate in glycine buffer is added to each test well. Standard wells in triplicate are 
prepared from the working dilution of the ExtrAvidin-Alkaline Phosphotase in glycine 
buffer: 1:5,000 (10°) > 10" 0 5 > 10" 1 > 10" 1 5 . 5 jjiI of each dilution is added to triplicate wells 
5 and the resulting AP content in each well is 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 |il of 
pNNP reagent is then added to each of the standard wells. The plate is incubated at 37°C for 
4h. A volume of 50 |il of 3M NaOH is added to all wells. The plate is read on a plate reader 
at 405 nm using the background subtraction option on blank wells filled with glycine buffer 
only. Additionally, the template is set up to indicate the concentration of AP-conjugate in 
10 each standard well [ 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are indicated as amount of 
bound AP-conjugate in each sample. 

Example 46: Alamar Blue Endothelial Cells Proliferation Assay 

15 This assay may be used to quantitatively determine protein mediated inhibition of 

bFGF-induced proliferation of Bovine Lymphatic Endothelial Cells (LECs), Bovine Aortic 
Endothelial Cells (BAECs) or Human Microvascular Uterine Myometrial Cells (UTMECs). 
This assay incorporates a fluorometric growth indicator based on detection of metabolic 
activity. A standard Alamar Blue Proliferation Assay is prepared in EGM-2MV with 10 ng 

20 /ml of bFGF added as a source of endothelial cell stimulation. This assay may be used with a 
variety of endothelial cells with slight changes in growth medium and cell concentration. 
Dilutions of the protein batches to be tested are diluted as appropriate. Serum-free medium 
(GIBCO SFM) without bFGF is used as a non-stimulated control and Angiostatin or TSP-1 
are included as a known inhibitory controls. 

25 Briefly, LEC, BAECs or UTMECs are seeded in growth media at a density of 5000 to 

2000 cells/well in a 96 well plate and placed at 37-C overnight. After the overnight 
incubation of the cells, the growth media is removed and replaced with GIBCO EC-SFM. 
The cells are treated with the appropriate dilutions of the protein of interest or control protein 
sample(s) (prepared in SFM ) in triplicate wells with additional bFGF to a concentration of 

30 10 ng/ ml. Once the cells have been treated with the samples, the plate(s) is/are placed back 
in the 37° C incubator for three days. After three days 10 ml of stock alamar blue (Biosource 
Cat# DAL1100) is added to each well and the plate(s) is/are placed back in the 37°C 
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incubator for four hours. The plate(s) are then read at 530nm excitation and 590nm emission 
using the CytoFIuor fluorescence reader. Direct output is recorded in relative fluorescence 
units. 

Alamar blue is an oxidation-reduction indicator that both fluoresces and changes color 
5 in response to chemical reduction of growth medium resulting from cell growth. As cells 
grow in culture, innate metabolic activity results in a chemical reduction of the immediate 
surrounding environment. Reduction related to growth causes the indicator to change from 
oxidized (non-fluorescent blue) form to reduced (fluorescent red) form. i.e. stimulated 
proliferation will produce a stronger signal and inhibited proliferation will produce a weaker 
10 signal and the total signal is proportional to the total number of cells as well as their 
metabolic activity. The background level of activity is observed with the starvation medium 
alone. This is compared to the output observed from the positive control samples (bFGF in 
growth medium) and protein dilutions. 

15 Example 47: Detection of Inhibition of a Mixed Lymphocyte Reaction 

This assay can be used to detect and evaluate inhibition of a Mixed Lymphocyte 
Reaction (MLR) by gene products (e.g., isolated polypeptides). Inhibition of a MLR may be 
due to a direct effect on cell proliferation and viability, modulation of costimulatory 

20 molecules on interacting cells, modulation of adhesiveness between lymphocytes and 
accessory cells, or modulation of cytokine production by accessory cells. Multiple cells may 
be targeted by these polypeptides since the peripheral blood mononuclear fraction used in this 
assay includes T, B and natural killer lymphocytes, as well as monocytes and dendritic cells. 

Polypeptides of interest found to inhibit the MLR may find application in diseases 

25 associated with lymphocyte and monocyte activation or proliferation. These include, but are 
not limited to, diseases such as asthma, arthritis, diabetes, inflammatory skin conditions, 
psoriasis, eczema, systemic lupus erythematosus, multiple sclerosis, glomerulonephritis, 
inflammatory bowel disease, Crohn's disease, ulcerative colitis, arteriosclerosis, cirrhosis, 
graft vs. host disease, host vs. graft disease, hepatitis, leukemia and lymphoma. 

30 Briefly, PBMCs from human donors are purified by density gradient centrifugation 

using Lymphocyte Separation Medium (LSM®, density 1.0770 g/ml, Organon Teknika 
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Corporation, West Chester, PA). PBMCs from two donors are adjusted to 2 x 10 6 cells/ml in 
RPMI-1640 (Life Technologies, Grand Island, NY) supplemented with 10% FCS and 2 mM 
glutamine. PBMCs from a third donor is adjusted to 2 x 10 5 cells/ml. Fifty microliters of 
PBMCs from each donor is added to wells of a 96-well round bottom microtiter plate. 
5 Dilutions of test materials (50 \xl) is added in triplicate to microtiter wells. Test samples (of 
the protein of interest) are added for final dilution of 1:4; rhuIL-2 (R&D Systems, 
Minneapolis, MN, catalog number 202-IL) is added to a final concentration of 1 pig/ml; anti- 
CD4 mAb (R&D Systems, clone 34930.11, catalog number MAB379) is added to a final 
concentration of 10 \xg/ml. Cells are cultured for 7-8 days at 37°C in 5% CO2, and 1 \xC of 

10 [ 3 H] thymidine is added to wells for the last 16 hrs of culture. Cells are harvested and 
thymidine incorporation determined using a Packard TopCount. Data is expressed as the 
mean and standard deviation of triplicate determinations. 

Samples of the protein of interest are screened in separate experiments and compared 
to the negative control treatment, anti-CD4 mAb, which inhibits proliferation of lymphocytes 

15 and the positive control treatment, IL-2 (either as recombinant material or supernatant), 
which enhances proliferation of lymphocytes. 

One skilled in the art could easily modify the exemplified studies to test the activity of 
polynucleotides (e.g., gene therapy), antibodies, agonists, and/or antagonists and fragments 
and variants thereof. 

20 It will be clear that the invention may be practiced otherwise than as particularly 

described in the foregoing description and examples. Numerous modifications and variations 
of the present invention are possible in light of the above teachings and, therefore, are within 
the scope of the appended claims. 

The entire disclosure of each document cited (including patents, patent applications, 

25 journal articles, abstracts, laboratory manuals, books, or other disclosures) in the Background 
of the Invention, Detailed Description, and Examples is hereby incorporated herein by 
reference. Further, the hard copy of the sequence listing submitted herewith and the 
corresponding computer readable form are both incorporated herein by reference in their 
entireties. Moreover, the hard copy of and the corresponding computer readable form of the 

30 Sequence Listing of Serial No. 60/124,270 are also incorporated herein by reference in their 
entireties. 



WO 00/55180 



PCT/US00/05918 



419 



Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule I3te) 



A. The indications made below relate to the microorganism referred to in the description 



on page 



66 



, line 



N/A 



B. ID E NTIFIC ATION OF DEPOSIT 



Further deposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country:) 

10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



20 May 1997 



Accession Number 



209059 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet | | 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g.. "Accession 
Number of Deposit") 



For receiving Office use only 



| | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I I This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 



WO 00/55180 



PCT/US00/05918 



420 

ATCC Deposit No.: 209059 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the 'expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209059 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13 bis) 



A. The indications made below relate to the microorganism referred to in the description 

on page 66 jj ne N/A 

B. IDENTIFICATION OF DEPOSIT Furtherdeposits are identifiedon an additional sheet | | 
Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 



20 May 1997 



Accession Number 



209060 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet QJ] 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



f~] This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No.: 209060 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209060 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \ 3bis) 



A. The indications made below relate to the microorganism referred to in the description 



on page 



66 



, line 



N/A 



B. I DENTIFIC ATION OF DEPOSIT 



Further deposits are identi fied on an additional sheet 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 



Accession Number 



20 May 1997 



209061 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet [™H 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not/or all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



| | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I | This sheet was received by the International Bureau c 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No.: 209061 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209061 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13 bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page 66 \ inQ N/A 

B. IDENTIFICATION OF DEPOSIT Furtherdeposits are identified on an additional sheet | | 
Name of depositary institution American Type Culture Collection 

Address of depositary institution (including postal code and country') 

10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



20 May 1997 



Accession Number 



209062 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



I ' ] This sheet was received with the international appl ication 



Authorized officer 



For International Bureau use only 



I I This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No.: 209062 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209062 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International applicationNo. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 



on page 



66 



. line 



N/A 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet [""" j 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



20 May 1997 



Accession Number 



209063 



C. ADDITIONAL IN DIC ATIONS (leaveblank if not applicable) This information is continued on an additional sheet Q j 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



| | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



This sheet was received by the International Bureau c 



Authorized officer 



Form PCT/RO/I34 (July 1992) 
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ATCC Deposit No.: 209063 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209063 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \ 3bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page 66 ? jj ne N/A . 

B. IDENTIFICATION OF DEPOSIT Furtherdeposits are identified on an additional sheet | | 
Name of depositary institution American Type Culture Collection 

Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 



20 May 1997 



Accession Number 



209064 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are not/or all designated States) 
Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



| [ This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



f | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13 bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page 66 , line WA 

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet | | 
Name ofdepositary institution American Type Culture Collection 

Address ofdepositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 



20 May 1997 



Accession Number 



209065 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information iscontinuedon an additional sheet | | 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



| | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I I This sheet was received by the Internati onal Bureau on : 



Authorized officer 



Form PCT/RO/134 (July 1992) 



WO 00/55180 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13 bis) 



A. The indications made below relate to the microorganism referred to in the description 

on page ^ , line WA . 

B. IDENTIFICATION OF DEPOSIT Furtherdeposits are identified on an additional sheet | | 
Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



20 May 1997 



Accession Number 



209066 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet | | 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



| | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I I This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 



WO 00/55180 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page §6 |j ne N/A 

B. IDENTIFICATION OFDEPOSIT Further deposits are identified on an additional sheet P~| 
Name of depositary institution American Type Culture Collection 

Address of depositary institution (including postal code and country-) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Dateofdeposit 



20 May 1997 



Accession Number 



209067 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet [~] 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not/or all designated States) 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



[" | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I [ This sheet was received by the International Bureau c 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13 bis) 



A. The indications made below relate to the microorganism referred to in the description 

on page 66 y me N/A m 

B. IDENTIFICATIONOFDEPOSIT Further deposits are identified on an additional sheet | | 
Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Dateofdeposit 



20 May 1997 



Accession Number 



209068 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not/or all designated States) 
Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



[ J This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



{ ' This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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re ference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page 66 , line N/A 

B. I DENTIFIC ATION OF DEPOSIT Further deposits are identified on an additional sheet | j 
Name of depositary institution American Type Culture Collection 

Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Dateofdeposit 



20 May 1997 



Accession Number 



209069 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet [ | 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not/or all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



| | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I I This sheet was received by the International Bureau c 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No.: 209069 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 



WO 00/55180 



PCT/US00/05918 



451 

ATCC Deposit No.: 209069 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13 bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page §6 ij ne N/A 

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet | | 
Name of depositary institution American Type Culture Collection 

Address of depositary institution fine I tiding postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



12 January 1998 



Accession Number 



209579 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet | | 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blankif not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g. "Accession 
Number of Deposit") 



For receiving Office use only 



[ | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



| | This sheet was received by the International Bureau on: 



Authorized o fTicer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No.: 209579 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209579 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page 66 j me N/A 

B. IDENTIFICATION OF DEPOSIT Furtherdeposits are identified on an additional sheet | | 
Name of depositary institution American Type Culture Collection 

Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 



12 January 1998 



Accession Number 



209578 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



| ^ This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



| | This sheet was received by the International Bureau c 



Authorized officer 



Form PCT7RO/134 (July 1 992) 
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ATCC Deposit No.: 209578 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209578 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page 66 \ ' me N/A 

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet 
Name of depositary institution American Type Culture Collection 

Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



16 July 1998 



Accession Number 



203067 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are notfor all designated States) 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g, "Accession 
Number of Deposit") 



For receiving Office use only 



[ ] This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



| | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No.: 203067 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 203067 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page 66 jj ne N/A . 

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet | | 
Name o (depositary institution American Type Culture Collection 

Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Dateofdeposit 



16 July 1998 



Accession Number 



203068 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet f~^j 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



| | This sheet was received with the international appl ication 



Authorized officer 



For International Bureau use only 



I "~""| This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/I34(July 1992) 
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ATCC Deposit No.: 203068 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 



WO 00/55180 



PCT/US00/05918 



463 

ATCC Deposit No.: 203068 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13 to) 



A. The indications made below relate to the microorganism referred to in the description 



on page 



66 



, line 



N/A 



B. IDENTIFICATION OFDEPOSIT 



Further deposits are identified on an additional sheet | | 



Name ofdepositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 



01 February 1999 



Accession Number 



203609 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later 
Number of Deposit") 



(specify the general nature of the indications e.g., "Accession 



For receiving Office use only 



| [ This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I I This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page 66 , line N^A _ 

B. IDENTIFICATION OF DEPOSIT Furtherdeposits are identified on an additional sheet | | 
Name of depositary institution American Type Culture Collection 

Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 



01 February 1999 



Accession Number 



203610 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



| | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I | This sheet was received by the International Bureau c 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/1 34 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

<PCT Rule 1 Ibis) 

A. The indications made below relate to the microorganism referred to i n the description 

on page 66 , line N/A 

B. IDENTIFICATIONOFDEPOSIT Furtherdeposits are identified on an additional sheet Q 
Name of depositary institution American Type Culture Collection 

Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 



17 November 1998 



Accession Number 



203485 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet [~J 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specif the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



| [ This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I | This sheet was received by the International Bureau c 



Authorized officer 



Form PCT/RO/I34 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule 136/5) 

A. The indications made below relate to the microorganism referred to in the description 

on page 55 , line N/A . 

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet Q 
Name of depositary institution American Type Culture Collection 

Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 



18 June 1999 



Accession Number 



PTA-252 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



[_J This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 



WO 00/55180 



PCT/US00/05918 



474 

ATCC Deposit No.: PTA-252 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA104PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page 66 jj ne N/A 

B. IDENTIFICATION OF DEPOSIT Furtherdeposits are identified on an additional sheet | | 
Name of depositary institution American Type Culture Collection 

Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Dateofdeposit 



18 June 1999 



Accession Number 



PTA-253 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet [ ] 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 
Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OFINDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
Number of Deposit") 



For receiving Office use only 



| | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



j I This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: PTA-253 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 



WO 00/55180 



PCT/US00/05918 



479 



Applicant's or agent's file 
reference number 



PA104PCT 



International application ? 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page 5? , line N/A m 

B. IDENTIFICATION OFDEPOSIT Furtherdeposits are identified on an additional sheet | | 
Name of depositary institution American Type Culture Collection 

Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 



22 December 1999 



Accession Number 



PTA-1081 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet [ j 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not/or all designated States) 
Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g.. "Accession 
Number of Deposit") 



Forreceiving Office use only 



[ ] This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I I This sheet was received by the International Bureau c 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No.: PTA-1081 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 



WO 00/55180 



PCT/US00/05918 



481 

ATCC Deposit No.: PTA-1081 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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What Is Claimed Is: 

1. An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
5 consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide fragment 
of the cDNA sequence included in the related cDNA clone, which is hybridizable to 
SEQ ID NO:X; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
10 polypeptide fragment encoded by the cDNA sequence included in the related cDNA 

clone, which is hybridizable to SEQ ID NO:X; 

(c) a polynucleotide encoding a polypeptide fragment of a polypeptide 
encoded by SEQ ID NO:X or a polypeptide fragment encoded by the cDNA sequence 
included in the related cDNA clone, which is hybridizable to SEQ ID NO:X; 

15 (d) a polynucleotide encoding a polypeptide domain of SEQ ID NO:Y or a 

polypeptide domain encoded by the cDNA sequence included in the related cDNA 
clone, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:Y or a 
polypeptide epitope encoded by the cDNA sequence included in the related cDNA 

20 clone, which is hybridizable to SEQ ID NO:X; 

(f) a polynucleotide encoding a polypeptide of SEQ ID NO:Y or the cDNA 
sequence included in the related cDNA clone, which is hybridizable to SEQ ID 
NO:X, having biological activity; 

(g) a polynucleotide which is a variant of SEQ ID NO:X; 

25 (h) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(i) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:Y; 

(j) a polynucleotide capable of hybridizing under stringent conditions to any 
one of the polynucleotides specified in (a)-(i), wherein said polynucleotide does not 
30 hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 



WO 00/55180 



PCT/US00/05918 



483 

sequence of only A residues or of only T residues. 

2. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding a protein. 

3. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO:Y or the polypeptide encoded by the cDNA sequence 
included in the related cDNA clone, which is hybridizable to SEQ ID NO:X. 

4. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 
or the cDNA sequence included in the related cDNA clone, which is hybridizable to 
SEQ ID NO:X. 

5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

7. A recombinant vector comprising the isolated nucleic acid molecule of 
claim 1. 

8. A method of making a recombinant host cell comprising the isolated 
nucleic acid molecule of claim 1 . 

9. A recombinant host cell produced by the method of claim 8. 
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10. The recombinant host cell of claim 9 comprising vector sequences. 

11. An isolated polypeptide comprising an amino acid sequence at least 
5 95% identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO:Y or of the sequence encoded by 
the cDNA included in the related cDNA clone; 

(b) a polypeptide fragment of SEQ ID NO:Y or of the sequence encoded by 
the cDNA included in the related cDNA clone, having biological activity; 

10 (c) a polypeptide domain of SEQ ID NO:Y or of the sequence encoded by the 

cDNA included in the related cDNA clone; 

(d) a polypeptide epitope of SEQ ID NO: Y or of the sequence encoded by the 
cDNA included in the related cDNA clone; 

(e) a full length protein of SEQ ID NO:Y or of the sequence encoded by the 
15 cDNA included in the related cDNA clone; 

(f) a variant of SEQ ID NO: Y; 

(g) an allelic variant of SEQ ID NO:Y; or 

(h) a species homologue of the SEQ ID NO:Y. 

20 12. The isolated polypeptide of claim 11, wherein the full length protein 
comprises sequential amino acid deletions from either the C-terminus or the N- 
terminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide 
25 of claim 1 1 . 

14. A recombinant host cell that expresses the isolated polypeptide of 
claim 1 1 . 



30 



15. 



A method of making an isolated polypeptide comprising: 
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(a) culturing the recombinant host cell of claim 14 under conditions such that 
said polypeptide is expressed; and 

(b) recovering said polypeptide. 

16. The polypeptide produced by claim 15. 

17. A method for preventing, treating, or ameliorating a medical condition, 
comprising administering to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 1 1 or the polynucleotide of claim 1. 

18. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or absence of a mutation in the polynucleotide of 
claim 1; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

19. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount of expression of the polypeptide. 

20. A method for identifying a binding partner to the polypeptide of claim 
1 1 comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 
polypeptide. 
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2 1 . The gene corresponding to the cDNA sequence of SEQ ID NO: Y. 

22. A method of identifying an activity in a biological assay, wherein the 
method comprises: 

(a) expressing SEQ ID NO:X in a cell; 

(b) isolating the supernatant; 

(c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 

23. The product produced by the method of claim 20. 
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SEQUENCE LISTING 

<110> Craig Rosen, 

Steve Ruben 

<12 0> Human Lung Cancer Associated Gene Sequences and Polypeptides 

<130> PA104 

<140> Not available 
<141> 2000-03-07 

<150> 60/124,270 
<151> 1999-03-12 

<160> 896 

<170> Patentln Ver. 2.0 

<210> 1 

<211> 1580 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1566) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1576) 

<223> n equals a,t,g, or c 
<400> 1 

gcggaagaag atggcgctca ccagcttttt acctgcacct actcagctat ctcaggacca 60 
gcttgaggct gaagaaaagg caagatccca gagatcacgg cagacctcac tggtctcctc 120 
ccgaagagaa cctcccccgt acggataccg gaaaggctgg atacctcggt tattagagga 180 
ttttggagat ggaggtgctt ttccagagat ccatgtggcc cagtatccac tggatatggg 2 40 
acgaaagaaa aaaatgtcga atgcgctggc cattcaggtg gattctgaag gaaaaattaa 300 
atatgatgca attgctcgac aaggacagtc aaaagacaag gtcatttata gcaaatacac 360 
tgacctggtt ccaaaggagg ttatgaatgc agatgatcca gacctgcaaa ggcccgatga 420 
agaagctatt aaagagataa cagaaaagac aagagtagcc ttagaaaaat ctgtatcaca 4 80 
gaaggtcgcc gcagccatgc cagttcgagc agctgacaaa ttggctcctg ctcagtatat 54 0 
ccgatacaca ccatctcagc aaggagtggc attcaactct ggagctaaac agagggttat 600 
tcggatggta gaaatgcaga aagatccaat ggagcctcca aggttcaaga ttaataagaa 660 
aattccccgg ggaccacctt ctcctcctgc gcctgtcatg cattctccta gccgaaagat 720 
gactgtaaag gaacaacaag agtggaagat tcctccttgt atttctaact ggaaaaatgc 7 80 
aaagggttat acaattccat tagacaaacg tctggctgct gatggaagag gactacagac 840 
agtacacata aatgaaaatt tcgccaaatt ggcagaagcc ctctacattg ctgatcggaa 900 
ggctcgtgaa gctgtgggaa atgcgtgccc aagtagagag aaaaatggct cagaaagaaa 960 
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aggaaaaaca tgaagagaaa cttagagaaa 
ggatcaaaac tcatgtggaa aaagaggatg 
atgacaggcg aaaagagaga cagcatgacc 
ggtcgaaact tcagagaaat gaaaatcggg 
ctaatcctcg gacttccaat gaagttcagt 
gtatggacag tggatttgca ggtggagaag 
ggagaggtgg taaagatatg gcccagagta 
acatgtatgg tgatgaccta gaagccagaa 
tcaatttcag tgtttacack ggtgaaagca 
tagatttgtt cccgacaagg agttttctgg 
gaccanttca tttgangaag 



tggcccagaa agccagggar agaagagctg 1020 
gggaggcacg tgagagggat gaaatccggc 1080 
ggaatctttc cagggcagct cctgataaga 1140 
atatcagtga agttattgct ctcggtgttc 1200 
atgaccaaag gctcttcaac caatccaagg 1260 
atgaaattta taatgtttat gatcaagcct 1320 
tttataggcc cagtaaaaat ctggacaagg 1380 
taaagaccaa caggtgccaa gccatacaac 1440 
aagtagttca tagttttttc tccttttcct 1500 
gttcagaccg tagacagaga ggccgagaag 1560 

1580 



<210> 2 

<211> 2442 

<212> DNA 

<213> Homo sapiens 



<400> 2 

tgggtccgac ccacgcgtcc gacgctgaca 
atggaattta gagctgctga tgaagaagca 
agagatttgg aaggatctga tattgatact 
ggattatgca agttttttga gggacctgtg 
atgctgcagg aatacgcaaa aaatccatct 
tacctagtga catctttggc atcaaaagcc 
aatgaacttg taaacctaac tgagttcttt 
gctaatgtga atgaatttcc tgtccttaaa 
agaaatcaag tgccaaaaga acatctttta 
caagctgaaa gtattgttgt tcatacttac 
atgcgagggc ctaacaatgc cactctct.tt 
attctgctaa caaacctttt caaagctctc 
attatgaaag ctatcatgag aagtttttct 
cctactctca tcactcagct tacacagaag 
cctcacttta atcactacat gtttgaagca 
gctaaccctg ctgctgttgt aaattttgag 
ttacaaaatg atgtgcaaga atttattcca 
gaaacacaca aaaatgacat cccgtcttcc 
ccagtgcttt gggaaagaac aggaaatatt 
ttagaacgcg gttcaaacac aatagcaagt 
ggtgtctttc agaagctgat tgcatccaaa 
aacagtataa tagagcacat gcctcctgaa 
attctgctat tccagagact tcagaattcc 
gtctttatta atttgtattg cataaaatat 
ggtatacaac caaaaatgtt tggaatggtt 
aaggtatctg gaaatgtaga gaaaaagatc 
gaatgtcccc caatgatgga cactgagtat 
ttgattggtc tttttgagtt acccgaagat 
gacatagaag atacaccagg atatcagact 
aaagagcatg atcctgtagg tcaaatggtg 
cttcacaagt tgtctaccgc ctgtccagga 
aatgcagaag cgctccagta tctccaaggg 
taaactgcat ttttctaatg ggctaaaccc 



agtatctgtg aaaaggttat tgtgcctaac 60 
tttgaagata attctgagga gtacataagg 120 
agacgcaggg ctgcttgtga tctggtacga 180 
acaggaatct tctctggtta tgttaattcc 240 
gtcaactgga aacacaaaga tgcagccatc 300 
caaacacaga agcatggaat tacacaagca 360 
gtgaatcaca tcctccctga tttaaaatca 420 
gctgacggta tcaaatatat tatgattttt 480 
gtctcgattc ctctcttgat taatcatctt 540 
gcagctcatg ctcttgaacg gctctttact 600 
acagctgcag aaatcgcacc gtttgttgag 660 
acacttcctg gctcttcaga aaatgaatat 720 
ctcctacaag aagccataat cccctacatc 780 
ctattagctg ttagtaagaa cccaagcaaa 840 
atatgtttat ccataagaat aacttgcaaa 900 
gaggctttgt ttttggtgtt tactgaaatc 960 
tacgtctttc aagtgatgtc tttgcttctg 1020 
tatatggcct tatttcctca tctccttcag 1080 
cctgctctag tgaggcttct tcaagcattc 1140 
gctgcagctg acaaaattcc tgggttacta 12 00 
gcaaatgacc accaaggttt ttatcttcta 12 60 
tcagttgacc aatataggaa acaaatcttc 1320 
aaaacaacca agtttatcaa gagtttttta 1380 
ggggcactag cactacaaga aatatttgat 1440 
ttggaaaaaa ttattattcc tgaaattcag 1500 
tgtgcggttg gcataaccaa attactaaca 1560 
accaaactgt ggactccatt attacagtct 1620 
gataccattc ctgatgagga acattttatt 1680 
gccttctcac agttggcatt tgctgggaaa 1740 
aataacccca aaattcacct ggcacagtca 1800 
agggttccat caatggtgag caccagcctg 1860 
taccttcagg cagccagtgt gacactgctt 1920 
agatggtttc ctaggaaatc acaggcttct 1980 
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gagcacagct gcattaaaac aaaggaagtt 
tgtaaaggat attaaatgtt gctttaacct 
atcatacagt tatgtgggtg gcttctagtt 
cagtgtatgg cgttggtttg tgttgagcgt 
cggacactgt ggagactttc tgttactaaa 
atttctcttg tcctttatat tttttgtctg 
aagtaaagaa ttacttgtgt tacttgccaa 
aatcagcaat aaaaatccta aaatatgtac 



ytccttttga acttgtcacg aattccatct 2040 
gaaccttgag caaattagtt ggtttgtgtg 2100 
tgcaacttca agggacaagt attaatagtt 2160 
ttgcacggtt tggataatct taaattttga 2220 
tccttttgtt ttgaagctgt tgctatttgt 2280 
tttatttacg cttttattgg aaatgtgaat 2340 
gcagtgcaca tttcatagtt tcaaatctgt 2400 
ctaagaacag ct 2442 



<210> 3 

<211> 1787 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (180) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (205) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1759) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1772) 

<223> n equals a,t,g, or c 



<400> 3 

ggtggaccag ttccctcctg tggaacagtg ggggaaccta tgaccccaga ggacgctgtg 60 
atctccacct tcaagccagg caggctgccc tgagacgagg agggctctgg tcccgtcact 120 
ctccatgccc tgacaacagt gcttgtagct ttgatgtgga acaggggccc tgggcatttn 180 
tgctgagaac caaactgctg ctgtnataac ctctcctttg gcccctaaaa ggacctgttt 24 0 
ttatctacct gtgtgacttg aagtggccat atgctgtcag gggtgcggag tggcccctga 300 
cttcactgct gtcccgggaa catggacccc caggcttggc gtaggtgttt gcttccttct 3 60 
actggcattc actgaagcca ctggggtggg gggtgggggg tgggagtctc taaagagaga 42 0 
ctgtcatggg tcattcccca caagagccac atcctcacac ctgacagatg cacggcccaa 4 80 
ggggctgcag cctgttgcaa ttccatgctt cccccgccaa ccagctcctg ctgccatccc 540 
cagggaggtg gcccaggaag gtgcctggcc cagaataagg aactggcata ctgcaaagtc 600 
cccagccctg cctctggtgg acagcatcgt cctggaatgg ccacggagtg atgagttgtg 660 
tgcttgtccc tggcagtggc aggctgtgtc ctatggacat cttggcagga catggaattt 720 
ggcctcatga caggcccaac tagggatagg aaggaaaatg aagagagcca gtatttcccc 7 80 
ttctccagaa gcaggtactc agctttctgg gaaaagcgtg cctccagccg tggggacagg 840 
ccatcctact gactacctct tgcttggcat gaaataaayt gctatcctcc ccttggaaty 900 
taccgscact stacatccta ctgctttggc ctccctctcc tctcaccaga tggcatgtgg 960 



WO 00/55180 



PCT/US00/05918 



4 



tgtggcacct gtggctggac acaggaggcc tcaggatcac aaatgttaca ctagacatat 1020 

gtcctaatgt gctgcccaga aacctcaact gttccccagc tactgagggg cactgtcagc 1080 

gagatgttgg gtctggaggt gatgagatcg ggccacactt gagctgagtc accagaccct 1140 

attgcttcaa cagtgcttgc ccccgccagc ttgtcccagc cactctagct gctggatgtg 1200 

atcctgggac atgtactcca agcctccgtc acaaaaaaaa aatcaccagc tgccatagac 1260 

acgggggaag cttkcggagc ccaggtgaac aagctcagca atcggacatc tctggggaaa 1320 

ggaaggtggc acagaccatg ttccctggtt cctccctgcc ccttgccagg cttccttatt 1380 

ccttactatg ggaagaggtc atatcccttc cctgcccctc gctgtcttta gcaagcaggt 1440 

ttcactgctt cattagaaga ggacaagtca aaagtgaatc atttttcact acttaaggaa 1500 

taaatccaag agctttccag agactggctg ctgcagccct gggaatgtct gtggaattac 1560 

tatgtggaaa tggaactttg tgttatgctc tagacattac agttatttga gtgttactcg 1620 

ttactgttga ggtcagtgct tcgtggcaaa tggctgtact ggatatccca gctctgctgc 1680 

ccttgttttg ctgcatgtta aataaaacca ttttcactgt aaaaaaaaaa aaaaaaaaaa 1740 

amcycggggg ggggcccgna cccattggcc cntagggggg gggttta 1787 

<210> 4 

<211> 846 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (726) 

<223> n equals a,t,g, or c 
<400> 4 

aattcggcac aggtggcctt tctgacactc ctgggcgtcc ccatgggtga gctgaattct 60 
gcctctgggc tagccctttt ccagccaatt ccactgatcc tgtgaaggct gcccaatttg 120 
agccacctgg acgtcaaatg attgccatca gaaagagaca acytgaagaa accaacaatg 180 
actatgaaac agctgacggc ggctacatga ctctgaaccc cagggcacct actgacgatg 24 0 
ataaaaacat ctacctgact cttcctccca acgaccatgt caacagtaat aactaaagag 300 
taacgttatg ccatgtggtc ayactctcag cttgctgagt ggatgacaaa aagaggggaa 360 
ttgttaaagg aaaatttaaa tggagactgg aaaaatcctg agcaaacaaa accacctggc 420 
ccttagaaat agctttaact ttgcttaaac tacaaacaca agcaaaactt cacggggtca 4 80 
tactacatac aagcataagc aaaacttaac ttggatcatt tctggtaaat gcttatgtta 54 0 
gaaataagac aaccccagcc aatcacaagc agcctactaa catataatta ggtgactagg 600 
gactttctaa gaagatacct acccccaaaa aacaattatg taattgaaaa ccaaccgatt 660 
gcctttattt tgcttccaca ttttcccaat aaatacttgc ctgtgacatt ttgccactgg 720 
aacacntaaa cttcatgaat tgcgcctcag atttttcctt taacatcttt tttttttttt 780 
gacagrgtyt caatctgtta cccaggctgg agtgcagtgg tgctatcttg gctcactgca 840 
aacccg 846 

<210> 5 

<211> 1277 

<212> DNA 

<213> Homo sapiens 

<400> 5 

ccagcgccgg ctagccggac gccctaggct tccgcgagat cttcggtggg ggtacgggtg 60 

ttttacgcca ggacgctgat gcgtttgggt tctcgtctgc agaccctctg gacctggtca 120 

cgattccata atgtaccaca acagtagtca gaagcggcac tggaccttct ccagcgagga 180 
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gcagctggca agactgcggg ctgacgccaa ccgcaaattc agatgcaaag ccgtggccaa 240 

cgggaaggtt cttccgaatg atccagtctt tcttgagcct catgaagaaa tgacactctg 300 

caaatactat gagaaaaggt tattggaatt ctgttcggtg tttaagccag caatgccaag 360 

atctgttgtg ggtacggctt gtatgtattt caaacgtttt tatcttaata actcagtaat 420 

ggaatatcac cccaggataa taatgctcac ttgtgcattt ttggcctgca aagtagatga 480 

attcaatgta tctagtcctc agtttgttgg aaacctccgg gagagtcctc ttggacagga 540 

gaaggcactt gaacagatac tggaatatga actacttctt atacagcaac ttaatttcca 600 

ccttattgtc cacaatcctt acagaccatt tgagggcttc ctcatcgact taaagacccg 660 

ctatcccata ttggagaatc cagagatttt gaggaaaaca gctgatgact ttcttaatag 720 

aattgcattg acggatgctt accttttata cacaccttcc caaattgccc tgactgccat 780 

tttatctagt. gcctccaggg ctggaattac tatggaaagt tatttatcag agagtctgat 840 

gctgaaagag aacagaactt gcctgtcaca gttactagat ataatgaaaa gcatgagaaa 900 

cttagtaaag aagtatgaac cacccagatc tgaagaagtt gctgttctga aacagaagtt 960 

ggagcgatgt cattctgctg agcttgcact taacgtaatc acgaagaaga ggaaaggcta 1020 

tgaagatgat gattacgtct caaagaaatc caaacatgag gaggaagaat ggactgatga 1080 

cgacctggta gaatctctct aaccatttga agttgatttc tcaatgctaa ctaatcaaga 1140 

gaagtaggaa gcatatcaaa cgtttaactt tatttaaaaa gtataatgtg aaaacataaa 1200 

atatattaaa acttttctat tgttttcttt ccctttcaca gtaactttat gtaaaataaa 1260 

ccatcttcaa aagagct 1277 

<210> 6 

<211> 2202 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (29) 

<223> n equals a,t,g, or c 
<400> 6 

cgaatccctc ctcctcttct ttacctctnt cccttctcct caggttctct atcgacgagt 60 
ctggtagctg agcgttgggc tgtaggtcgc tgtgctgtgt gatcccccag agccatgccc 120 
gagatagtgg atacctgttc gttggcctct ccggcttccg tctgccggac caagcacctg 180 
cacctgcgct gcagcgtcga ctttactcgc cggacgctga ccgggactgc tgctctcacg 240 
gtccagtctc aggaggacaa tctgcgcagc tggttttgga tacaaaggac cttacaatag 300 
aaaaagtagt gatcaatgga caagaagtca aatatgctct tggagaaaga caaagttaca 3 60 
agggatcgcc aatggaaatc tctcttccta tcgctttgag caaaaatcaa gaaattgtta 420 
tagaaatttc ttttgagacc tctccaaaat cttctgctct ccagtggctc actcctgaac 480 
agacttctgg gaaggaacac ccatatctct ttagtcagtg ccaggccatc cactgcagag 54 0 
caatccttcc ttgtcaggac actccttctg tgaaattaac ctatactgca gaggtgtctg 600 
tccctaaaga actggtggca cttatgagtg ctattcgtga tggagaaaca cctgacccag 660 
aagacccaag caggaaaata tacaaattca tccaaaaagt tccaataccc tgctacctga 720 
ttgctttagt tgttggagct ttagaaagca ggcaaattgg cccaagaact ttggtgtggt 780 
ctgagaaaga gcaggtggaa aagtctgctt atgagttttc tgagactgaa tctatgctta 840 
aaatagcaga agatctggga ggaccgtatg tatggggaca gtatgaccta ttggtcctgc 900 
caccatcctt cccttatggt ggcatggaga atccttgcct tacttttgta actcctactc 960 
tactggcagg cgacaagtca ctctccaatg tcattgcaca tgaaatatct catagctgga 1020 
cagggaatct agtgaccaac aaaacttggg atcacttttg gttaaatgag ggacatactg 1080 
tgtacttgga acgccacatt tgcggacgat tgtttggtga aaagttcaga cattttaatg 1140 
ctctgggagg atggggagaa ctacagaatt cggtaaagac atttggggag acacatcctt 1200 
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tcaccaaact tgtggttgat ctgacagata tagaccctga tgtagcttat tcttcagttc 1260 

cctatgagaa gggctttgct ttactttttt accttgaaca actgcttgga ggaccagaga 1320 

ttttcctagg attcttaaaa gcttatgttg agaagttttc ctataagagc ataactactg 1380 

atgactggaa ggatttcctg tattcctatt ttaaagataa ggttgatgtt ctcaatcaag 1440 

ttgattggaa tgcctggctc tactctcctg gactgcctcc cataaagccc aattatgata 1500 

tgactctgac aaatgcttgt attgccttaa gtcaaagatg gattactgcc aaagaagatg 1560 

atttaaattc attcaatgcc acagacctga aggatctctc ttctcatcaa ttgaatgagt 1620 

ttttagcaca gacgctccag agggcacctc ttccattggg gcacataaag cgaatgcaag 1680 

aggtgtacaa cttcaatgcc attaacaatt ctgaaatacg attcagatgg ctgcggctct 1740 

gcattcaatc caagtgggag gacgcaattc ctttggcgct aaagatggca actgaacaag 1800 

gaagaatgaa gtttacccgg cccttattca aggatcttgc tgcctttgac aaatcccatg 1860 

atcaagctgt ccgaacctac caagagcaca aagcaagcat gcatcccgtg actgcaatgc 1920 

tggtggggaa agacttaaaa gtggattaaa gacctgcgta ttgatgattt tagagatttc 1980 

tcttttttaa atggaattcg taaagaaata taaaacttca gctcacaatt aaaactgtct 2040 

ttttagtttt ggctttttat tgttttgttg gtgattttac tgaaataaag ttgagctact 2100 

tcttcttata gtggcatatt ctttgtaaat tttaacaagg tttaatcttt tgatttacaa 2160 

attaaaaaat tttgaattag ctttaaaaaa aaaaaaaaaa aa 2202 

<210> 7 

<211> 1298 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1295) 

<223> n equals a,t,g, or c 
<400> 7 

gcagctggag gctctgtgtg tgggtcgctg atttcttgga gcctgaaaag aaagtaacac 60 
agcagggatg aggacagatg gtgtgagtca gtgagtgagt gacctgacta atagcctggg 120 
agggacaggg caggttttct gcagagcacg gaagattcag ctgaagtcag agaggtgaag 180 
ccagtttccc agggtaacat agtgagccac tcttagcctt ggccttcgac atgagatgga 240 
gccctcctta ttccccatct ggtccagttc cttcacttac agatggcagc agtsaggtct 300 
tggggtagaa ggaccctcca aagtcacaca aagtgcctgc ctcctggtcc cctcagctct 360 
ctctctgcaa cccagtgcca tcaggatgag caatcctggc caagcataat gacagagaga 420 
ggcagacttc ggggaagccc tgactgtgca gagctaagga cacagtggag attctctggc 480 
actctgaggt ctctgtggca ggcctggtca ggctctccat gaggttagaa ggccaggtag 540 
tgttccagca gggtggtggc caagccaacc ccatgattga tgtgtacgat tcactccttt 600 
gagtctttga atggcaactc agccccctga cctgaagaca gccagcctag gcctctaggg 660 
tgacctagag ccgccttcag atgtgacccg agtaactttc aactgatgaa caaatctgca 720 
ccctacttca gatttcagtg ggcattcaca ycacccccca caccactggc tctgctttct 780 
cctttcatta atccattcac ccagatattt cattaaaatt atcacgtgcc aggtcttagg 840 
atatgtcgtg gggtgggcaa ggtaatcagt gacagttgaa gatttttttt tcccagagct 900 
tatgtcttca tctgtgaaat gggaataaga tacttgttgc tgtcacagtt attaccatcc 960 
ccccagctac caaaattact accagaactg ttactataca cagaggctat tgactgagca 1020 
cctatcattt gccaagaacc ttgacaagca cttctaatac agcatattat gtactattca 1080 
atctttacac aatgtcacgg gaccagtatt gtttcctcat tttttataag gacactgaag 1140 
cttggaggag ttaaatgttt tgagtattat tccagagagc aagtggcaga ,ggctggatcc 1200 
aaacccatct tcctggacct gaagcttatg cttccagcca ccccactcct gagctgaata 1260 
aagatgattt aagcttaaaa aaaaaaaaaa aaaangac 1298 
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<210> 8 

<211> 1763 

<212> DNA 

<213> Homo sapiens 

<400> 8 

ttctcgcata ggacctttcc accacagcca gcacctggca tcgcaccatt ctgactcggt 60 
ttctccaaac tgaagcagcc tctccccagg tccagctctg gaggggaggg ggatccgact 120 
gctttggacc taaatggcct catgtggctg gaagatcctg cgggtggggc ttggggctca 180 
cacacctgta gcacttactg gtaggaccaa gcatcttggg ggggtggccg ctgagtggca 240 
ggggacagga gtccactttg tttcgtgggg aggtctaatc tagatatcga cttgtttttg 300 
cacatgtttc ctctagttct ttgttcatag cccagtagac cttgttactt ctgaggtaag 360 
ttaagtaagt tgattcggta tccccccatc ttgcttccct aatctatggt cgggagacag 420 
catcagggtt aagaagactt tttttttttt ttttaaacta ggagaaccaa atctggaagc 4 80 
caaaatgtag gcttagtttg tgtgttgtct cttgagtttg tcgctcatgt gtgcaacagg 540 
gtatggacta tctgtctggt ggccccgttt ctggtggtct gttggcaggc tggccagtcc 600 
aggctgccgt ggggccgccg cctctttcaa gcagtcgtgc ctgtgtccat gcgctcaggg 660 
ccatgctgag gcctgggccg ctgccacgtt ggagaagccc gtgtgagaag tgaatgctgg 720 
gactcagcct tcagacagag aggactgtag ggagggcggc aggggcctgg agatcctcct 7 80 
gcagaccacg cccgtcctgc ctgtggcgcc gtctccaggg gctgcttcct cctggaaatt 840 
gacgaggggt gtcttgggca gagctggctc tgagcgcctc catccaaggc caggttctcc 900 
gttagctcct gtgccccacc ctgggccctg ggctggaatc aggaatattt tccaaagagt 960 
gatagtcttt tgcttttggc aaaactctac ttaatccaat gggtttttcc ctgtacagta 102 0 
gattttccaa atgtaataaa ctttaatata aagtagtcct gtgaatgcca ctgccttcgc 1080 
ttcttgcctc tgtgctgtgt gtgacgtgac cggacttttc tgcaaacacc aacatgttgg 1140 
gaaacttggc tcgaatctct gtgccttcgt ctttcccatg gggagggatt ctggttccag 1200 
ggtccctctg tgtatttgct tttttgtttt ggctgaaatt ctcctggagg tcggtaggtt 1260 
cagccaaggt tttataaggc tgatgtcaat ttctgtgttg ccaagctcca agccccatct 1320 
tctaaatggc aaaggaaggt ggatggcccc agcacagctt gacctgaggc tgtggtcaca 1380 
gcggaggtgt ggagccgagg cctaccccgc agacaccttg gacatcctcc tcccacccgg 1440 
ctgcagaggc cagaggcccc cagcccaggg ctcctgcact tacttgctta tttgacaacg 1500 
tttcagcgac tccgttggcc actccgagag gtgggccagt ctgtggatca gagatgcacc 1560 
accaagccaa gggaacctgt gtccggtatt cgatactgcg actttctgcc tggagtgtat 1620 
gactgcacat gactcggggg tggggaaagg ggtcggctga ccatgctcat ctgctggtcc 1680 
gtgggacggt gcccaagcca gaggctgggt tcatttgtgt aacgacaata aacggtactt 1740 
gtcatttcgg gcaaaaaaaa aac 1763 

<210> 9 

<211> 2155 

<212> DNA 

<213> Homo sapiens 

<400> 9 

ggctttaaga cctagagcgk tcttatttgt tgaagatcaa tggaaaagtg gctgaaagac 60 
cacaacatat gttgatgaga gtatctgttg ggatccacaa agaagacatt gatgcagcaa 120 
ttgaaacata taatcttctt tctgagaggt ggtttactca tgcttcgccc actctcttca 180 
atgctggtac caaccgccca caactttcta gctgttttct tctgagtatg aaagatgaca 240 
gcattgaagg catttatgac actctaaagc aatgtgcatt gatttctaag tctgctggag 300 
gaattggtgt tgctgtgagt tgtattcggg ctactggcag ctacattgct gggactaatg 360 
gcaattccaa tggccttgta ccgatgctga gagtatataa caacacagct cgatatgtgg 420 
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atcaaggtgg gaacaagcgt cctggggcat ttgctattta cctggagcct tggcatttag 480 
acatctttga attccttgat ttaaagaaga acacaggaaa ggaagagcag cgtgccagag 540 
atcttttctt tgctctttgg attccggatc tcttcatgaa acgagtggag actaatcagg 600 
actggtcttt gatgtgtcca aatgagtgtc ctggtctgga tgaggtttgg ggagaggaat 660 
ttgagaaact atatgcaagt tatgagaaac aaggtcgtgt ccgcaaagtt gtaaaagctc 72 0 
agcagctttg gtatgccatc attgagtctc agacggaaac aggcaccccg tatatgctct 7 80 
acaaagattc ctgtaatcga aagagcaacc agcagaacct gggaaccatc aaatgcagca 84 0 
acctgtgcac agaaatagtg gagtacacca gcaaagatga ggttgctgtt tgtaatttgg 900 
cttccctggc cctgaatatg tatgtcacat cagaacacac atacgacttt aagaagttgg 960 
ctgaagtcac taaagtcgtt gtccgaaact tgaataaaat tattgatata aactactatc 102 0 
ctgtaccaga ggcatgccta tcaaataaac gccatcgccc cattggaatt ggggtacaag 1080 
gtctggcaga tgcttttatc ctgatgagat acccttttga gagtgcagaa gcccagttac 1140 
tgaataagca gatctttgaa actatttatt atggtgctct ggaagccagc tgtgaccttg 1200 
ccaaggagca gggcccatac gaaacctatg agggctctcc agttagcaaa ggaattcttc 12 60 
agtatgatat gtggaatgtt actcctacag acctatggga ctggaaggtt ctcaaggaga 1320 
agattgcaaa gtatggtata agaaacagtt tacttattgc cccgatgcct acagcttcca 13 80 
ctgctcagat cctggggaat aatgagtcca ttgaacctta caccagcaac atctatactc 1440 
gcaggtcttg tcaggagaat ttcagattgt aaatcctcac ttattgaaag atcttaccga 1500 
gcggggccta tggcatgaag agatgaaaaa ccagattatt gcatgcaatg gctctattca 1560 
gagcatacca gaaattcctg atgacctgaa gcaactttat aaaactgtgt gggaaatctc 1620 
tcagaaaact gttctcaaga tggcagctga gagaggtgct ttcattgatc aaagccaatc 1680 
tttgaacatc cacattgctg agcctaacta tggcaaactc actagtatgc acttctacgg 1740 
ctggaagcag ggtttgaaga ctgggatgta ttatttaagg acragaccag cagctaatcc 1800 
aatccagttc actctaaata aggagaagct aaaagataaa gaaaaggtat caaaagagga 1860 
agaagagaag gagaggaaca cagcagccat ggtgtgctct ttggagaata gagatgaatg 192 0 
tctgatgtgt ggatcctgag gaaagacttg gaagagacca gcatgtcttc agtagccaaa 1980 
ctacttcttg agcatagata ggtatagtgg gtttgcttga ggtggtaagg ctttgctgga 2 04 0 
ccctgttgca ggcaaaagga gtaattgatt taaagtactg ttaatgatgw taatgatttt 2100 
tttttaaact catatattgg gattttcacc aaaataatgc ttttgaaaaa aaaaa 2155 

<210> 10 

<211> 1208 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1159) 

<223> n equals a,t,g, or c 
<400> 10 

cgaggaag-ta ccactcgctc agccagagag caagcgagac attctgttcc tctttgacgg 60 
ctcagccaat cttgtgggcc agttccctgt tgtccgtgac tttctctaca agattatcga 120 
tgagctcaat gtgaagccag aggggacccg aattgcggtg gctcagtaca gcgatgatgt 180 
caaggtggag tcccgttttg atgagcacca gagtaagcct gagatcctga atcttgtgaa 240 
gagaatgaag atcaagacgg gcaaagccct caacctgggc tacgcgctgg actatgcaca 300 
gaggtacatt tttgtgaagt ctgctggcag ccggatcgag gatggagtgc ttcagttcct 360 
ggtgctgctg gtcgcaggaa ggtcatctga ccgtgtggat gggccagcaa gtaacctgaa 42 0 
gcagagtggg gttgtgcctt tcatcttcca agccaagaac gcagaccctg ctgagttaga 480 
gcagatcgtg ctgtctccag cgtttatcct ggctgcagag tcgcttccca agattggaga 54 0 
tcttcatcca cagatagtga atctcttaaa atcagtgcac aacggagcac cagcaccagt 600 
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ttcaggtgaa aaggacgtgg tgtttctgct tgatggctyt gagggcgtca ggagcggctt 660 
ccctctgttg aaagagtttg tccagagagt ggtggaaagc ctggatgtgg gccaggaccg 720 
ggtccgcgtg gccgtggtgc agtacagcga ccggaccagg cccgagttct acctgaattc 780 
atacatgaac aagcaggacg tcgtcaacgc tgtccgccag ctgaccctgc tgggagggcc 840 
gacccccaac accggggccg ccytggagtt tgtcctgagg aacatcctgg tcagctctgc 900 
gggaagcagg ataacagaag gtgtgcccca gctgctgatc gtcctcacgg ccgacagtct 960 
ggggatgatg tgcggaaccc ctccgtggtc gtgaagaggg gtggggctgt gccatttggc 102 0 
attggcatcg ggaacgctga catcacagag atgcagacca tctccttcat cccggacttt 1080 
gccgtggcca ttcccacctt tcgccagctg gggaccgtcc aacaggtcat ytctgaragg 114 0 
gtgacccagc tcaccgcgna ggagctgagc wggytgcagc ggttgtttgc agctkcttac 1200 
cgagccca 1208 

<210> 11 

<211> 2312 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (2305) 

<223> n equals a,t,g, or c 
<400> 11 

ctggagttcc gctccggcaa ggtggccttc cgcgactgcg agggccgtta cctggcgccg 60 
tcggggccca gcggcacgct caaggcgggc aaggccacca aggtgggcaa ggacgagctc 12 0 
tttgctctgg agcagagctg cgcccaggtc gtgctgcagg cggccaacga gaggaacgtg 180 
tccacgcgcc agggtatgga cctgtctgcc aatcaggacg aggagaccga ccaggagacc 24 0 
ttccagctgg agatcgaccg cgacaccaaa aagtgtgcct tccgtaccca cacgggcaag 300 
tactggacgc tgacggccac cgggggcgtg cagtccaccg cctccagcaa gaatgccagc 360 
tgctactttg acatcgagtg gcgtgaccgg cgcatcacac tgagggcgtc caatggcaag 420 
tttgtgacct ccaagaagaa tgggcagctg gccgcctcgg tggagacagc aggggactca 480 
gagctcttcc tcatgaagct catcaaccgc cccatcatcg tgttccgcgg ggagcatggc 540 
ttcatcggct gccgcaaggt cacgggcacc ctggacgcca accgctccag ctatgacgtc 600 
ttccagctgg agttcaacga tggcgcctac aacatcaaag actccacagg caaatactgg 660 
acggtgggca gtgactccgc ggtcaccagc agcggcgaca ctcctgtgga cttcttcttc 720 
gagttctgcg actataacaa ggtggccatc aaggtgggcg ggcgctacct gaagggcgac 780 
cacgcaggcg tcctgaaggc ctcggcggaa accgtggacc ccgcctcgct ctgggagtac 840 
tagggccggc ccgtccttcc ccgcccctgc ccacatggcg gctcctgcca accctccctg 900 
ctaacccctt ctccgccagt gggctccagg gcgggaggca agcccccttg cctttcaaac 960 
tggaaacccc agagaaaacg gtgcccccac ctgtcgcccc tatggactcc ccactctccc 1020 
ctccgcccgg gttccctact cccctcgggt cagcggctgc ggcctggccc tgggagggat 1080 
ttcagatgcc cctgccctct tgtctgccac ggggcgagtc tggcacctct ttcttctgac 114 0 
ctcagacggc tctgagcctt atttctctgg aagcggctaa gggacggttg ggggctggga 1200 
gccctgggcg tgtagtgtaa ctggaatctt ttgcctctcc cagccacctc ctcccagccc 1260 
cccaggagag ctgggcacat gtcccaagcc tgtcagtggc cctccctggt gcactgtccc 1320 
cgaaacccct gcttgggaag ggaagctgtc gggtgggcta ggactgaccc ttgtggtgtt 1380 
tttttgggtg gtggctggaa acagcccctc tcccacgtgg cagaggctca gcctggctcc 144 0 
cttccctgga gcggcagggc gtgacggcca cagggtctgc ccgctgcacg ttctgccaag 1500 
gtggtggtgg cgggcgggta ggggtgtggg ggccgtcttc ctcctgtctc tttcctttca 1560 
ccctagcctg actggaagca gaaaatgacc aaatcagtat tttttttaat gaaatattat 162 0 
tgctggaggc gtcccaggca agcctggctg tagtagcgag tgatctggcg gggggcgtct 1680 
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cagcaccctc cccagggggt gcatctcagc cccctctttc cgtccttccc gtccagcccc 1740 
agccctgggc ctgggctgcc gacacctggg ccagagcccc tgctgtgatt ggtgctccct 1800 
gggcctcccg ggtggatgaa gccaggcgtc gcccctccgg gagccctggg gtgagccgcc 1860 
ggggcccccc tgctgccagc ctcccccgtc cccaacatgc atctcactct gggtgtcttg 1920 
gtcttttatt ttttgtaagt gtcatttgta taactctaaa cgcccatgat agtagcttca 1980 
aactggaaat agcgaaataa aataactcag tctgcagccc caggccggcc tgtgtgtgtc 2040 
ttggggctga ggtgggtggg ggggctgagg tgggtgggag ggctggcggg acaggtaggc 2100 
gccctggctc cccagctcag tgctgggagt gtgcagtggg agggaggccg tggctccagt 2160 
gggtgctccg gagctcgtgg gcccagcaca cctccttaag cgggggatgg agcgctggga 2220 
sggggtggac tgtggcccat gcgaccccca gagccattag gaggagttct gtggtgagaa 2280 
gtggctgtgg ctcctcrtag ggctnacgtc ca 2312 



<210> 12 

<211> 915 

<212> DNA 

<213> Homo sapiens 



<400> 12 

ggaattcccg ggtcgaccca cgcgtccgca cggccctgca gattttccag cggatccccc 60 
ggtggcctca tgtcgcgcag tggaaccgat cctcagcaac gccagcaggc gtcagaggcg 120 
gacgcgcagc agcaaccttc cgggcaaacg accatcagca tatccgctac aacccgctgc 180 
aggatgagtg ggtgctggtg tcagctcacc gcatgaagcg gccctggcag ggtcaagtgg 24 0 
agccccagct tctgaagaca gtgccccgcc atgaccctct caaccctctg tgtcctgggg 300 
ccatccgagc caacggagag gtgaatcccc agtacgatag caccttcctg tttgacaacg 360 
acttcccagc tctgcagcct gatgccccca gtccaggacc cagtgatcat ccccttttcc 420 
aagcaaagtc tgctcgagga gtctgtaagg tcatgtgctt ccacccctgg tcggatgtaa 480 
cgctgccact catgtcggtc cctgagatcc gggctgttgt tgatgcatgg gcctcagtca 540 
cagaggagct gggtgcccag tacccttggg tgcagatctt tgaaaacaaa ggtgccatga 600 
tgggctgttc taacccccac ccccactgcc aggtatgggc cagcagtttc ctgccagata 660 
ttgcccagcg tgaggagcga tctcagcagg cctataagag tcagcatgga gagcccctgc 720 
taatggagta cagccgccag agctactcag gaaggaacgt ctggtcctaa ccagtggagc 780 
actggttagt actggtcccc ttctgggcaa aatggcccta ccagacactg ctgctgcccc 840 
gtcggcatgt gcggcggcta cctgagcttg acccctgctg agcgtgatgr tctagcctcc 900 
atcatgaaga agctc 915 



<210> 13 

<211> 1452 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (974) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1432) 

<223> n equals a,t,g, or c 



<220> 
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<221> misc feature 
<222> ( 1437) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1439) 

<223> n equals a,t,g, or c 
<400> 13 

ggcagaggcg cctctttggc agctggtcac atggtgaggg tgggggtgag ggggcctctc 60 

tagcttgcgg cctgtgtcta tggtcgggcc ctctgcgtcc agctgctccg gaccgagctc 120 

gggtgtatgg ggccgtagga accggctccg gggccccgat aacgggccgc ccccacagca 180 

ccccgggctg gcgtgagggt ctcccttgat ctgagaatgg ctacctctcg atatgagcca 240 

gtggctgaaa ttggtgtcgg tgcctatggg acagtgtaca aggcccgtga tccccacagt 300 

ggccactttg tgccytcaag agtgtgagag tccccaatgg aggaggaggt ggaggaggcc 360 

ttcccatcag cacagttcgt gaggtggctt tactgaggcg actggaggct tttgagcatc 4 20 

ccaatgttgt ccggctgatg gacgtctgtg ccacatcccg aactgaccgg gagatcaagg 480 

taaccctggt gtttgagcat gtagaccagg acctaaggac atatctggac aaggcacccc 54 0 

caccaggctt gccagccgaa acgatcaagg atctgatgcg ccagtttcta agaggcctag 600 

atttccttca tgccaattgc atcgttcacc gagatctgaa gccagagaac attctggtga 660 

caagtggtgg aacagtcaag ctggctgact ttggcctggc cagaatctac agctaccaga 72 0 

tggcacttac acccgtggtt gttacactct ggtaccgagc tcccgaagtt cttctgcagt 7 80 

ccacatatgc aacacctgtg gacatgtgga gtgttggctg tatctttgca gagatgtttc 840 

gtcgaaagcc tctcttctgt ggaaactctg aagccgacca gttgggcaaa atctttgacc 900 

tgattgggct gcctccagag gatgactggc ctcgagatgt atccctgccc cgtggagcct 960 

ttccccccag aggnccccgc ccagtgcagt cggtggtacc tgagatggag gagtcgggag 1020 

cacagctgct gctggaaatg ctgactttta acccacacaa gcgaatctct gcctttcgag 1080 

ctctgcagca ctcttatcta cataaggatg aaggtaatcc ggagtgagca atggagtggc 1140 

tgccatggaa ggaagaaaag ctgccatttc ccttctggac actgagaggg caatctttgc 12 00 

ctttatctct gaggctatgg agggtcctcc tccatctttc tacagagatt actttgctgc 1260 

cttaatgaca ttcccctccc acctctcctt ttgaggcttc tccttctcct tcccatttct 1320 

ctacactaag gggtatgttc cctcttgtcc ctttccctac ctttatattt ggggtccttt 1380 

tttatacagg aaaaacaaaa caaagaaawa aaaaaaaaaa aaaaaaaaaa anggggntng 1440 

gggggggccc eg 1452 

<210> 14 

<211> 441 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (348) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (402) 

<223> n equals a,t,g, or c 
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<220> 

<221> misc feature 
<222> (437) 

<223> n equals a,t,g, or c 



<400> 14 

cacccaggcc gggaacagca gcgagcaggc cayaccacct gccaggccct cggggtgtgt 60 
gggaccatgt ccagccctct ccagtgtatc cacagccccg acctttgatg agaactcagc 120 
tgtccagctg caaaggaaaa gccaagtgag acgggctctg ggaccatggt gaccaggctc 180 
ttcccctgct ccctggccct cgccagctgc caggctgaaa agaagcctca gctcccacac 240 
cgccctcctc amcgcccttc ctcggsagtc attccactgg tggacmacgg gccccmagcc 300 
ctgtgtcggy ttgtttgtct cagytcaacc amagtytgac amcagagncc ayttccatct 360 
ctytggtgtt aagcaaaass aagggaagat ttggaagagt tntgaagctt caaaactaac 420 
aagacttcca agggttnggc t 441 



<210> 15 

<211> 524 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (353) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (440) 

<223> n equals a,t,g, or c 



<400> 15 

agcgctactc 

gccgcctcgt 

gagactctga 

aggccatacc 

gcaagcaatt 

atgcccacac 

tatccamagc 

cctctctggc 

accatggtga 



cgtcatcctg 
cctccggtgc 
gtgccacctc 
acaggcaatg 
tgtggagcag 
cacctgccag 
cccgaccttt 
cctcatcctn 
ccaggctctt 



ctcgacacgc 
tccatggatg 
tgcatgtccg 
ctccaggcct 
cacacgcccc 
gcctcggggt 
gatgagaact 
ctcagctgca 
cccctgcttc 



tgctgggccg 
acagcgctgg 
tgaccaccca 
gtgttggctc 
agctgctgac 
gtktgggacc 
cagytktcca 
aaggaaaagc 
cctgggcctc 



catgctgccc 
cccaagagaa 
ggccgggaac 
ctggctggac 
cctggtgccc 
atgtccagcc 
ggcaggacat 
caagtgagac 
gcca 



cagctggtct 60 
tggctgccgc 120 
agcagcgagc 180 
agggaaaagt 240 
a 9999°tggg 300 
ctntccagtg 360 
acacacagtc 420 
gggctctggg 480 
524 



<210> 16 

<211> 2432 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (236) 

<223> n equals a,t,g, or c 
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<220> 

<221> misc feature 
<222> (245) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (763) 

<223> n equals a,t,g, or c 
<400> 16 

agtgctgctc cggagagggg ctgcagatcc ccaccctctc cgctgcacct gactgcagcc 60 

agcccctggg acgtgaatcc ttctcctgga tggctcctcc agtttcccag cttcttattt 120 

tgatgaaatg aagagtttcg ccaaggcttt catttcaaaa gccaatatag ggcctcgtct 180 

cactcaggtg tcagtgctgc agtatggaag catcaccacc attgacgtgc catggnaacg 240 

tggtncccgg agaaagccca tttgctgagc cttgtggacg tcatgcagcg ggagggaggc 300 

cccagccaaa tcggggatgc cttgggcttt gctgtgcgat acttgacttc agaaatgcat 3 60 

ggtgccaggc cgggagcctc aaaggcggtg gtcatcctgg tcacggacgt ctctgtggat 42 0 

tcagtggatg cagcagctga tgccgccagg tccaacagag tgacagtgtt ccctattgga 480 

attggagatc gctacgatgc agcccagcta cggatcttgg caggcccagc aggcgactcc 54 0 

aacgtggtga agctccagcg aatcgaagac ctccctacca tggtcacctt ggggcaattc 600 

cttcctccac aaactgtgct ctggatttgt taggatttgc atggatgagg atgggaatga 660 

gaagaggccc ggggacgtct ggaccttgcc agaccagtgc cacaccgtga cttgccagcc 72 0 

agatggccag accttgctga agagtcatcg ggtcaactgt ganccggggg ctgaggcctt 780 

cgtgccctaa cagccagtcc cctgttaaag tggaagagac ctgtggctgc cgctggacct 840 

gcccctgcgt gtgcacaggc agctccactc ggcacatcgt gacctttgat gggcagaatt 900 

tcaagctgac tggcagctgt tcttatgtcc tatttcaaaa caaggagcar gacctggagg 960 

tgattctcca taatggtgcc tgcagccctg gagcaaggca gggctgcatg aaatccatcg 1020 

aggtgaagca cagtgccctc tccgtcgagc tgcacagtga catggaggtg acggtgaatg 1080 

ggagactggt ctctgttcct tacgtgggtg ggaacatgga agtcaacgtt tatggtgcca 1140 

tcatgcatga ggtcagattc aatcaccttg gtcacatctt cacattcact ccacaaaaca 1200 

atgagttcca actgcagctc agccccaaga cttttgcttc aaagacgtat ggtctgtgtg 1260 

ggatctgtga tgagaacgga gccaatgact tcatgctgag ggatggcaca gtcaccacag 1320 

actggaaaac acttgttcag gaatggactg tgcagcggcc agggcagacg tgccagccca 1380 

tcctggagga gcagtgtctt gtccccgaca gctcccactg ccaggtcctc ctcttaccac 144 0 

tgtttgctga atgccacaag gtcctggctc cagccacatt ctatgccatc tgccagcagg 1500 

acagttgcca ccaggagcaa gtgtgtgagg tgatcgcctc ttatgcccac ctctgtcgga 1560 

ccaacggggt ctgcgttgac tggaggacac ctgatttctg tgctatgtca tgcccaccat 1620 

ctctggtcta caaccactgt gagcatggct gtccccggca ctgtgatggc aacgtgagct 1680 

cctgtgggga ccatccctcc gaagctgttt ctgccctcca gataaagtca tgttggaagg 1740 

cagctgtgtc cctgaagagg cctgcactca gtgcattggt gaggatggag tccagcacca 1800 

gttcctggaa gcctgggtcc cggaccacca gccctgtcag atctgcacrt gcctcagcgg 1860 

gcggaaggtc aactgcacaa cgcagccctg ccccacggcc aaagctccca cgtgtggcct 1920 

gtktgaagta gcccgcctcc gccagaatgc agaccagtgc tgccccgagt atgagtgtgt 1980 

gtgtgaccca gtgagctgtg acctgccccc agtgcctcac tgtgaacgtg gcctccagcc 204 0 

cacactgacc aaccctggcg agtgcagacc caacttcacc tgcgcctgca ggaaggagga 2100 

gtgcaaaaga gtgtccccac cctcctgccc cccgcaccgt ttgcccaccc ttcggaagac 2160 

ccagtgctgt gatgagtatg agtgtgcctg caactgtgtc aactccacag tgagctgtcc 2220 

ccttgggtac ttggcctcaa ccgccaccaa tgactgtggc tgtaccacaa ccacctgcct 2280 

tcccgacaag gtgtgtgtcc accgaagcac catctaccct gtgggccagt tctgggagga 2340 

gggctgcgat gtgtgcacct gcaccgacat ggaggatgcc gtgatgggcc tccgcgtggc 24 00 
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ccagtgctcc cagaagccct gtgaggacag ct 2432 

<210> 17 

<211> 372 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (357) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (367) 

<223> n equals a,t,g, or c 
<400> 17 

gaacaactga caggctcaag agcaaaaagc gtgggcagtt ggagaagaag cagccagagt 60 
gtgaagaagc ccacggaagg aaagtccagg gaggaggaaa agaagcagaa gttttggcat 120 
ctgttccctg gctgtgccaa gatgggcgat tggagcttcc tgggaaattt cctggaggaa 180 
gtacacaagc actcgaccgt ggtaggcaag gtctggctca ctgtcctctt catattccgt 240 
atgctcgtgc tgggcacagc tgctgagtct tcctgggggg atgagcaggc tgatttccgg 300 
tgtgatacga ttcagcctgg ctgccagaat gtctgstasg accaggcttt tcccatnttc 360 
ccacatncgt ta 372 

<210> 18 

<211> 929 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (431) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (613) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (918) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (929) 

<223> n equals a,t,g, or c 
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<400> 18 

attccctgtt cattctcatt tactgtctaa 
gggctcctgg gatttcagac ccaagaccag 
ccaggacaca gcgctcccaa ctctgagtga 
aacgtgggaa tcacaccctc cagacctccc 
tgcctccatt tcagctgtga caacctcaga 
atgaaaactt ccagtacttg gagaataagg 
ttcctctcca gtccctcctg cagcgtctcy 
tggggctcgg nctcctgctg ctggtcatca 
ttcagaggga cctggtgacc ctgagaacag 
cggagatcca ggcatgactt cccagggcag 
agctgaggtg ganggtttca agcaggaacg 
agtccagcag ctggtgcaag acctgaagaa 
caatggcctc cactgaaggg acctgctgcc 
gctactggtt ctctcaytct gggatgtcct 
agaacgccca cctggtggtc atcaaatcca 
cagttcctaa gacatgtncc atttagggn 



agttgaggag atgggatgtc ccagatgata 60 
caggactcca gtcacctcta ccccagctct 120 
cgtcccacct ctggtccttg cagcacaacc 180 
acagctccac cccagactgg gcgccggccc 240 
gccgtgttgg cccaagcatg acaaggacgt 300 
tgaaagtcca ggggtttaaa aatgggscac 360 
gctctgggsc ctgccatctc ctgctgtccc 420 
tctgtgtggt tggattccaa aattccaaat 480 
attttagcaa cttcacctca aacactgtgg 540 
cagcttggaa gaaacgatag catctctgaa 600 
gcaggcagtt cattctgaaa tgctcctgcg 660 
actgacctgc caggtggcta ctctcaacaa 720 
cygtcaactg ggtggagcac caagacagct 780 
gggccgaagc tgagaagtac tgccarctga 840 
gggaggagca agtgagggct tcttggtact 900 

929 



<210> 19 

<211> 416 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (196) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (369) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (383) 

<223> n equals a,t,g, or c 



<400> 19 

ctggggccta acaaaaagaa acctgccatg ctgctcttcc tcctctctgc actggtcctg 60 
ctcacacagc ccctgggcta cctggaagca gaaatgaaga cctactccca cagaacaatg 12 0 
cccagtgctt gcaccctggt catgtgtagc tcagtggaga gtggcctgcc tggtcgcgat 180 
ggacgggatg ggaganaggg ccctcggggc gagaaggggg acccaggttt gccaggagct 24 0 
gcagggcaag cagggatgcc tggacaagct ggcccagttg ggcccaaagg ggacaatggc 300 
tctgttggag aacctggacc aaagggagac acttgggcca agttggacct tcaggaactt 360 
ccggtgttnc tggtccaact tgnagagaag gtcccttggg gaagcaaggg gacata 416 

<210> 20 

<211> 1853 

<212> DNA 

<213> Homo sapiens 
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<220> 

<221> misc feature 
<222> (36) 

<223> n equals a,t,g, or c 
<400> 20 

cactgnaacc ctgatggcta cgaggtggca 60 
ggcgctggga ctgtggactg aggagggctt 120 

ctctgtgctc tggggagctg aggagaggaa 180 

cttgcccatc cctgaacgct acctttcgcc 240 

catcattgcc tggatggaga agaacccctt 300 

gcggctagta tcctacccct acgatatggc 360 

cgcaccatgg cagcagcccg gggggaggat 420 

ccagaccacg ccatcttccg gtggcttgcc 480 

accgagccct accgcggagg ctgccaagcc 540 

acggggccaa gtggaacccc cggaccggga 600 

actgcctgga gctctccttc tacctgggct 660 

cccgcgagtg ggagaacaac aaggaggcgc 720 

gcattaaggg ggtggtgacg gacgagcaag 780 

tgagtggcat taatcacggc gtgaagacag 840 

acccgggtga gtaccgcgtg acagcccacg 900 

gcaatgttga ctatgacatc ggggccactc 960 

ggaagcgcat ccgggagatc atggccatga 1020 

catcgcgccc tatgaccccc caacagcgac 1080 

tgcgcttcgg gcacagatgc ggctgcggcg 1140 

cactgtgcct cccacgctgc cccctgcccc 1200 

ctggggcctc ataccgccaa ccaccgctgg 1260 

agaggtggtg acagagtttg ggaccgaggt 1320 

cgaktttrag acccagttgg agcctgaktt 1380 

agaggaggag gaggagaaag aggaggagat 1440 

agtagagacc tacacagtga actttgggga 1500 

agcccaactc aagctacagc agcagcactt 1560 

catcagcaca tggaaggccc ctggtatgga 1620 

tgagggggtg caaacatgac tgggacctaa 1680 

cacctgccag tctcgtaaga gatggggttg 1740 

gagccaaggt cactccaata aaacaagctc 1800 

aaaaaaaaaa aaattctcgg teg 1853 

<210> 21 

<211> 1707 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (17) 

<223> n equals a,t,g, or c 



aaattccegg 
gcgcagatgg 
tgacatcttt 
atgggtcccc 
agatgecacg 
cgtgctggga 
ccgcacgcct 
gaggacgagg 
atctccttcg 
aggactacac 
ctatcaatga 
gtgacaagtt 
tgctcacctt 
gcatccccat 
ccagtggtgg 
cgaggggcta 
agtgcaaytt 
aegggaaccg 
gcctgcagca 
cctcaacgcc 
tgccaccacc 
ctgggaggag 
ggagcccgak 
tgagacccag 
agccactggc 
cttctgagat 
cccaagcctg 
cactgaaagg 
gagecagagg 
ctgcagtgtt 
atggcamaaa 



gtcgacccac 
gctcagagtt 
gaagatttcc 
taccgggtcc 
gtatccaegg 
gcaaatctga 
acccaggagc 
tctccgaggc 
cctccgcaca 
eggeggcatg 
cttcagttac 
ccctcatgag 
catggagcag 
tgccaacgcc 
tgattactgg 
caccccgagc 
catcctggct 
scctatccca 
gcgacgccta 
accaccaccc 
ctgagcacta 
teggagaykg 
tttgggacca 
ctggaacccg 
caggcattcc 
cagcgtccta 
ctgaccacag 
aagggctggt 
ctgtgtagag 
ggagtagggg 
aaaaaaaaaa 



gcgtccgcta 
tgggaactgg 
eggatctcaa 
ccaacaataa 
aggtceggge 
aeggeggega 
agetgetgge 
ccaggagact 
cctcaccttg 
ggcategtea 
ctgcatacca 
agtgagctgc 
gtgcaccgcg 
accatctctg 
cgaatcttga 
gccaagacct 
cgctccaact 
cacatagacc 
caacaccgcc 
taggccccca 
ccatagagcc 
agacctacac 
aggtggagcc 
agtttgagga 
ccttcacaac 
ccaagacccc 
tcacatcacc 
cctgcccctt 
gctcctgctc 
cagagggagg 
aaaaaaaaaa 



<220> 

<221> misc feature 
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<222> (21) 

<223> n equals a,t,g f or c 



<220> 

<221> misc feature 
<222> (46) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (99) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (145) 

<223> n equals a,t,g, or c 



<400> 21 

caattgtggc ccttggntgt ncccgaactt gacgcaataa caaaanatgg cgtcagttgg 60 
ggtccattgc aaaacagggg aaaagggttg gggaagggnc cctccttcct tggggggaac 120 
ccttttttgc cccaactctc agaanggccc cctacccgcc cctcccgccg tctccccttc 180 
acctaagttc ctccagagcc gtctccctgg gaattagccc tctcctaact ccgaccacag 24 0 
aaagctcagc tttcaaccta agcttttgga gtttaggctg tagtccctaa gagagtctct 300 
agaaaccctg cccctagttt taagtttcgc ccaatgaaaa aacaaaagga gagggacaga 360 
aggcgggtcg gtgacgtaat gcgggttgat tggcatgcag gccttggacg tccaggatta 420 
gccacgcatt tcgccaatcc agaggcaggg gagggacggt gcaggcgcag agtattgggt 4 80 
ttggctggcc tcgatttaaa gagacagaag ctgtcggggt cctggaagac ggtccccaat 540 
accctccccc caagtccttg ggaccacttg ggtccccaga gctggggaga tggtttgtgg 600 
cggctttgcc tgctccaaga atgcgctttg cgctctcaac gtggtctaca tgctggtgag 660 
cttgttgctc attggagtgg ctgcttgggg caagggcctg ggtctggtgt ccagcatcca 720 
catcatcggc ggagtcattg ctgtgggagt cttccttctc cttattgcag tggctggact 780 
ggtgggtgct gtcaaccacc accaagtcct gctgttcttt tacatgatca tccttggttt 840 
ggtcttcatc ttccaatttg taatctcttg ctcatgtctg gctattaacc gaagcaaaca 900 
gacagatgtc atcaatgctt cttggtgggt catgagcaac aagactcggg atgaactgga 960 
aagaagtttt gattgttgtg gcttattcaa cctcacaacc ctgtatcaac aagattatga 1020 
tttctgcact gcaatctgca agagccagag ccccacatgc cagatgtgtg gagaaaagtt 1080 
tcttaagcat tcagacgaag ccctgaaaat cctagggggt gttggactct tctttagctt 1140 
tacagagatc cttggtgttt ggctarcaat garatttcgg aatcagaaag gatcctagag 1200 
ccaaccccag tgcctttcta tgaractttg gatcctctga mttttcttct gctctctcta 1260 
agctttctct tcctccctta gggaatatct agggtctgta accgttttgg tttgagaaaa 1320 
aggaaaggcc ccttgtcaca tcctctaaaa ttgatggaat agcaagactt tatgccttgg 1380 
acatatttta gtgggagcca gactataagg aataaaagga aaaactttct tcctctctct 1440 
ccaagaggat atgggaagct tctgtgagtg cataggatgg gggctggagt cattcttagc 1500 
tgtttccctt cctctgtcca tatactggat cacctcaaca taccctggtg tggctctaag 1560 
ggtaaatcag ggatagggcc aaggagaaaa caaccaagaa ctctttcctg taataagcag 1620 
gatccagttt gagaaagttt agcgaatata aaagtaaaag ccwtttaaaa atctatattc 1680 
tttttttttt tttgacacag gttttgg 1707 



<210> 
<211> 



22 
870 
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<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (847) 

<223> n equals a,t,g, or c 



<400> 22 

cctggcttga gtagggcaga gagcaccgcc cagcagccag tgggttcccg cgcgtgccga 60 
gactctgagg ccttgcaccc ccacgatccc gtacgatggc cgtcaagaag atcgcgatct 120 
tcggcgccac tggccagacc gggctcacca ccctggcgca ggcggtgcaa gcaggttacg 180 
aagtgacagt gctggtgcgg gactcctcca ggctgccatc agaggggccc cggccggccc 240 
acgtggtagt gggagatgtt ctgcaggcag ccgatgtgga caagaccgtg gctgggcagg 300 
acgctgtcat cgtgctgctg ggcacccgca atgacctcag tcccacgaca gtgatgtccg 360 
agggcgcccg gaacattgtg gcagccatga aggctcatgg tgtggacaag gtcgtggcct 420 
gcacctcggc tttcctgctc tgggacccta ccaaggtgcc cccacgactg caggctgtga 480 
ctgatgacca catccggatg cacaaggtgc tgcgggaatc aggcctgaag tacgtggctg 540 
tgatgccgcc acacatagga gaccagccac taactggggc gtacacagtg accctggatg 600 
gacgagggcc ctcaagggtc atctccaaac atgacctggg ccatttcatg ctgcgctgcc 660 
tcaccaccga tgagtacgac ggacacagca cctacccctc ccaccagtac cagtagcact 720 
ctgtccccat ctgggagggt ggcattctgg gacatgagga gcaaaggaag ggggcaataa 780 
atgttgagcc aagagcttca aattactcta gagaaaaaaa aaaaaaaaaa aaatctccgg 840 
ggggggnccc gttccccatt ggccctttgg 870 

<210> 23 
<211> 654 
<212> DNA 

<2 13> Homo sapiens 



<220> 

<221> misc feature 
<222> (526) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (640) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (654) 

<223> n equals a,t,g, or c 



<400> 23 

ggcagaggga tccagcccgg gagaggaccg 
ggctggtggg gaggcctagt ttgggtgcaa 
agggacagcc ctgggtctag gggagagagt 
ccagcccctc ccagttcccc cagggacggc 
gaagaacaac cgcagtcgaa ttgttcgtga 



agctggagga gctgggtgtg gggtgcgttg 60 
gtaggtctga ttgagcttgt gttgtgctga 120 
ccctgagtgt gagacccgcc ttccccggtc 180 
cacttcctgg tccccgacgc aaccatggct 240 
aggctggcag tgatggggcc aagattggga 300 
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actgcccatt ctcccagaga ctgttcatgg tactgtggct caagggagtc accttcaatg 360 
ttaccaccgt tgacaccaaa aggcggaccg agacagtgca gaagctgtgc ccaggggggc 420 
agctcccatt cctgctgtat ggcactgaag tgcacacaga caccaacaag attgaggaat 480 
ttctggaggc agtgctgtgc cctcccaggt accccaagct ggcagntctg aamcctgagt 540 
ccaacacagy tgggctggac atatttgcca aattttctgc ctacatcaag aattccaaac 600 
ccagcactca attgacaatc tggagaaggg actcctgaan gccctgaagg tttn 654 



<210> 24 

<211> 1400 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (25) 

<223> n equals a,t,g, or c 



<400> 24 

ggcagaggtg 

ggccatataa 

gatttctatg 

tcgaatgtgg 

gaataggaac 

ggaaacctac 

cttgagaaga 

tatagtgttt 

agtagccagt 

tggccatggc 

tttgggcatc 

gctgccggag 

agcttggcat 

ttaatttact 

gtagttttga 

ctttgccatt 

gtctagttac 

cgacgtttga 

gatcctactc 

ttcaataaat 

taattaggcg 

tccagctcag 

caacaaatgc 

aaaagagaaa 



gaatccatgc 
ctcaattcta 
ttatgccggt 
agaaagaacc 
tttgcttcca 
tgtggacttt 
aatatcaacc 
ccatattcct 
gaagcagttc 
tcagaaacct 
aaatattcgt 
cgttacatca 
gtcattagga 
gattccagca 
taaaagattt 
aaggcagact 
ctactttttc 
ctagccatct 
aacaaaagga 
ttctgcttgt 
atggcccaga 
ctgctcaata 
cgcattttgc 
actcacttaa 



caganaatgg 
tgggataata 
ggttaatgtg 
gttctttcta 
aacactggtg 
atcctgagtc 
agattaaagc 
atacacgaag 
gtgctattga 
tatacctagc 
ttacaattga 
aacccacctg 
atgtttaatg 
agaccaaatc 
tcctattcct 
agggttcatg 
tttgattttc 
caagcaagtt 
agggtggtca 
gcctttagaa 
aaggggaggg 
aacactgttg 
gcatttacaa 



atctctcctg 
gggcaatata 
gatggttatg 
tgcgaacaat 
tgaggaaggt 
agaaccagaa 
atacatcagc 
taaaagcaaa 
gaaaactagt 
tcctggaggt 
acttcgagat 
tagagaagct 
cccctgattt 
attgtatcag 
tggttctgtc 
tctttttacc 
gacgtttgac 
taatcaawga 
gaagtacatt 
atacaaccat 
gtgtcaaaaa 
aacgaatgaa 
cagctgttta 



ctttctgctt 
ccaatctcct 
aactactcat 
cattgcatcg 
gcatccagtt 
gtgaaggcag 
atgcattcat 
gaccatgagg 
aaaaatacca 
ggggacgatt 
acgggcacat 
tttgccgctg 
tatcattctg 
attattttta 
agagaaccta 
ctttaaaaaa 
tagccatctc 
tcatctcacg 
aaagatttct 
gcattccgtt 
cgacaaacat 
tgagtggctc 
tggtaaggaa 



gtggttcata 
gaggcttgtg 
ggaaaaagaa 
gaacagacct 
cctcatgctc 
tggctagttt 
actcccagca 
aactgtctct 
ggtatacaca 
ggatctatga 
acggattctt 
tctctaaaat 
cttccgtatt 
agttttatcc 
ataagtgcta 
aattgtaaaa 
aagcaacttt 
ctgatcattg 
gctccaaatt 
tgctccacgg 
agcctctcat 
taggtactgt 
ttatgtaata 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1400 



<210> 25 

<211> 643 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 

<222> (34) 
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<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (590) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (603) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (614) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (619) 

<223> n equals a,t,g r or c 
<220> 

<221> misc feature 
<222> (634) 

<223> n equals a,t,g, or c 

cggtgcggcc gctctagaac 60 
aaggttactt cgcggactgg 120 
ggcgcggccg cgatgcgctc 180 
gcgactgggt tggagaggga 240 
gtactggccc caaagggagc 300 
tccaacaaga gaatagtagg 360 
tggctgcaca aaggcgaggc 420 
ccccagcagc tggcacactg 480 
cttctttcca gtaaagacta 54 0 
aaaaaactcn ggggggggcc 600 
act 643 

<210> 26 

<211> 1131 

<212> DNA 

<213> Homo sapiens 



<400> 25 

attaccctca ctaaagggaa caaaagctgg agcnccaccg 
tagtggatcc cccgggctgc aggaattcgg cacgagcttc 
aacgctggcc gcgcaggccc tgagggctcg cggccccagt 
catggcatct ggaggtggtg ttcccactga tgaagagcag 
gatcatgctg gctgcaaaga agggactgga cccatacaat 
ttcaggcacc agggaagacc ctaatttagt cccctccatc 
ctgcatctgt gaagaggaca ataccagcgt cgtctggttt 
ccagcgatgc ccccgctgtg gagcccatta caagctggtg 
agcacctgca ctaaattact caaaatgtgc tgtaaagttt 
gccattgcat tggctccttc tcccataaaa aaaaaaaaaa 
cgnwaccaat tcgncctana gtgatcgtat ttanaatttc 



<400> 26 

ctgccatttc ccaaataata actccagatt 
tttctggtac aaccattccc attcagcctt 
ttcctgggat cctccttcgt ggtcttctaa 
gcataagttc tgcatagcat ctaatgtcaa 
ttagtgtggt ttccatgaca acaaaaatac 



tcataattcc agtttttaca ttccgttatc 60 
aaatctgagt cctttttagc agcaactttt 120 
gtcagtgtta gttttgaaat ttttggccct 180 
aatagaacca actggtaatc acagtattat 24 0 
atacgaagaa aacttctcag gttactatgc 300 
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tgaaattcca aaatgtctga gttttgaata gtgatcactt tgttctggta ttgacgcaat 360 
tatattagga aaaaagttgg ttgactgttt ttgtttaatt gacttctaaa atgttcaaat 420 
tgtctagttc taaaagttta ctaaatgcct agtgcagtta aacatactct tgtttaagtg 480 
tgtgttgcta aattttttac tgtcattact aaataatctg tgtggcaaaa tgtgtgtcag 540 
cactttyccc tcctttttta tctcctattt tcaggagtca aatgtagcca taaactgtat 600 
ccttgtctga cactttagct aaaaatttcc agttagggga gtttattgcc aaattaaatt 660 
tggctgttcc ccccaaccca tatagatatt aaggaaggtg tacttaaaaa atgtttggac 720 
tgcttttaaa acctgagcaa tgtcattaat ccatatgtgg actagtgatg aatagatatt 780 
ttcataagag tttaaatgct gatatttggt ggaagtagag agtaactcat attctatcaa 840 
ttcaagtatt cttactatgg ttgctttccc tatttgttca atagactgat aatactggaa 900 
tttatagagt ttgagccatt acaacttttg tgaggatgtg tttcaaacat ttctggacaa 960 
atcttatttt gtatttctgg aagaatgtag taatcttcta gaccgcttaa aaccaatgct 1020 
cccaagctga atattcttga gaaatttgtt tttattatgc cattgacatt caatcagtgc 1080 
tcatatacag taacttgtga tagraattgt attttattgc ttttgggtta t 1131 



<210> 27 

<211> 164 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (161) 

<223> n equals a,t,g, or c 



<400> 27 

cccacgcgtc cgcccacgcg tccgcaaata atggacctga tgttcaggaa cttggaagaa 60 
acatgatagg aaaattgctg accaggaaat ttgggaaaga ggcatgtcaa tagacctttc 12 0 
tttttttttt tttttttttt tttttttttt tttttttttt naaa 164 



<210> 28 

<211> 660 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (37) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (39) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (89) 

<223> n equals a,t,g, or c 



<220> 
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<221> misc feature 
<222> (627) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (653) 

<223> n equals a,t,g, or c 



<400> 28 

ccgggagctg ggcgacgggc ctggcgagcg aactcgngng tctcactcag gcaccagccc 60 
ctccttgccc caggcttgag tgactcacng ccctattcag gcaggagctg ctcttctggg 120 
gtatcgcgat ccacttaagg atgaggcaga cttggtgaca agctggtctg agcaggtatg 180 
ggagccccct ggggagacgg aagaagggag gaagttgcct tctgcctggg gagggtttga 240 
gagggagagg gaagcctagg gctcccacca aggctgatat tgacagccag ggtttggggc 300 
tgaagccagg aaccgtcrct ctctctggtt cttactggta gccctcatgg gggtccctga 360 
cgccagagcc tccaaggctg catgtgccag cccagggctg cccacatacc catgtatatc 420 
ccagaatagg caccagggta gggaacccaa actagcatga gtgacagagc aggtggtcag 480 
ggagaaacag acatcaaacc cagccaggag agagacaccg caacagagag acagagaagg 54 0 
gaaaccagag acgagaggga aatgagacag agacggacag agcttcagag agtwaggaat 600 
gagcccgagg aaggttgaca gttgatngag aaaagcagca gacagagcag agnattcttg 660 



<210> 29 

<211> 3136 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1467) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3061) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3089) 

<2 2 3> n equals a, t , g, or c 
<220> 

<221> misc feature 
<222> (3111) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3113) 

<223> n equals a,t,g, or c 
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<400> 29 

gcccacgcgt cckctttttc tccaaaggag tgcttgtgga gatcggatct tttctccagc 60 
aattggggga aagaaggctt tttctctgaa ttcgcttagt gtaaccagcg gcgtatattt 120 
tttaggcgcc ttttcgaaaa cctagtagtt aatattcatt tgtttaaatc ttattttatt 180 
tttaagctca aactgcttaa gaatacctta attccttaaa gtgaaataat tttttgcaaa 2 40 
ggggtttcct cgatttggag cttttttttt cttccaccgt catttctaac tcttaaaacc 300 
aactcagttc catcatggtg atgttcaaga agatcaagtc ttttgaggtg gtctttaacg 3 60 
accctgaaaa ggtgtacggc agtggcgaga aggtggctgg ccgggtgata gtggaggtgt 4 20 
gtgaagttac tcgtgtcaaa gccgttagga tcctggcttg cggagtggct aaagtgcttt 4 80 
ggatgcaggg atcccagcag tgcaaacaga cttcggagta cctgcgctat gaagacacgc 540 
ttcttctgga agaccagcca acaggtgaga atgagatggt gatcatgaga cctggaaaca 600 
aatatgagta caagttcggc tttgagcttc ctcaggggcc tctgggaaca tccttcaaag 660 
gaaaatatgg gtgtgtagac tactgggtga aggcttttct tgaccgcccg agccagccaa 720 
ctcaagagac aaagaaaaac tttgaagtag tggatctggt ggatgtcaat acccctgatt 780 
taatggcacc tgtgtctgct aaaaaagaaa agaaagtttc ctgcatgttc attcctgatg 840 
ggcgggtgtc tgtctctgct cgaattgaca gaaaaggatt ctgtgaaggt gatgagattt 900 
ccatccatgc tgactttgag aatacatgtt cccgaattgt ggtccccaaa gctgccattg 960 
tggcccgcca cacttacctt gccaatggcc agaccaaggt gctgactcag aagttgtcat 1020 
cagtcagagg caatcatatt atctcaggga catgcgcatc atggcgtggc aagagccttc 1080 
gggttcagaa gatcaggcct tctatcctgg gctgcaacat ccttcgagtt gaatattcct 114 0 
tactgatcta tgttagcgtt cctggatcca agaaggtcat ccttgacctg cccctggtaa 1200 
ttggcagcag atcaggtcta agcagcagaa catccagcat ggccagccga accagctctg 1260 
agatgagttg ggtagatctg aacatccctg ataccccaga agctcctccc tgctatatgg 1320 
atgtcattcc tgaagatcac cgattggaga gcccaaccac tcctctgcta gatgacatgg 1380 
atggctctca agacagccct atctttatgt atgcccctga gttcaagttc atgccaccac 144 0 
cgacttatac tgaggtggga tccctgncat ctttactgtt aaatttgtcc taagctttct 1500 
ataagaagtt gacttagacg gattgctaaa ctggtttgtt ctttttgttc ttacctgaac 1560 
tgaaatagtc tgtttctttc tttaggtgga tccctgcatc ctcaacaaca atgtgcagtg 1620 
agcatgtgga agaaaagaag cagctttacc tacttgtttc tttttgtctc tcttcctgga 1680 
cactcacttt ttcagagact caacagtctc tgcaatggag tgtgggtcca ccttagcctc 1740 
tgacttccta atgtaggagg tggtcagcag gcaatctcct gggccttaaa ggatgcggac 1800 
tcatcctcag ccagcgccca tgttgtgata caggggtgtt tgttggatgg gtttaaaaat 1860 
aactagaaaa actcaggccc atccattttc tcagatctcc ttgaaaattg aggccttttc 1920 
gatagtttcg ggtcaggtaa aaatggcctc ctggcgtaag cttttcaagg ttttttggag 1980 
gctttttgta aattgtgata ggaactttgg accttgaact tacgtatcat gtggagaaga 2 040 
gccaatttaa caaactagga agatgaaaag ggaaattgtg gccaaaactt tgggaaaagg 2100 
aggttcttaa aatcagtgtt tcccctttgt gcacttgtag aaaaaaaaga aaaaccttct 2160 
agagctgatt tgatggacaa tggagagagc tttccctgtg attataaaaa aggaagctag 2220 
ctgctctacg gtcatctttg cttagagtat actttaacct ggcttttaaa gcagtagtaa 2280 
ctgccccacc aaaggtctta aaagccattt ttggagccta ttgcactgtg ttctcctact 2 34 0 
gcaaatattt tcatatggga ggatggtttt ctcttcatgt aagtccttgg aattgattct 2400 
aaggtgatgt tcttagcact ttaattcctg tcaaattttt tgttctcccc ttctgccatc 2 460 
ttaaatgtaa gctgaaactg gtctactgtg tctctagggt taagccaaaa gacaaaaaaa 2 52 0 
attttactac ttttgagatt gccccaatgt acagaattat ataattctaa cgcttaaatc 2 580 
atgtgaaagg gttgctgctg tcagccttgc ccactgtgac ttcaaaccca aggaggaact 2 64 0 
cttgatcaag atgcccaacc ctgtgatcag aacctccaaa tactgccatg agaaactaga 2 700 
gggcaggtct tcataaaagc cctttgaacc cccttcctgc cctgtgttag gagataggga 2 7 60 
tattggcccc tcactgcagc tgccagcact tggtcagtca ctctcagcca tagcactttg 2 820 
ttcactgtcc tgtgtcagag cactgagctc cacccttttc tgagagttat tacagccaga 2 880 
aagtgtgggc tgaagatggt tggtttcatg tttttgtatt atgtatcttt ttgtatggta 2940 
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aagactatat tttgtactta accagatata 
aaaaatgaaa ataaagtttt tttaatggaa 
ntagaggatc caagcttacg tacgcgtgnc 
tcacctaaat tccatt 



tttttacccc agatggggat attctttgta 3000 
aaaaaaaaaa aaaaaaaagg gcggcygctc 3060 
atgcgacgtc caaagccctt ncnaaagtgg 312 0 

3136 



<210> 30 

<211> 2248 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2220) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (2242) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (2243) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (2247) 

<223> n equals a,t,g, or c 



<400> 30 

ctgttgtcca cctttatgct ctaacttgga ggcagagacc caagcagctg gaggctctgt 60 

gtgtgggtcg ctgatttctt ggagcctgaa aagaagcagg agcagcgact ggacccagag 120 

ccatgtggct gtgccctctg gccctcamcc tcatcttgat ggcagcctct ggtgctgcgt 180 

gcgaagtgaa ggacgtttgt gttggaagcc ctggtatccc cggcactcct ggatcccacg 240 

gcctgccagg cagggacggg agagatggts tcaaaggaga ccctggccct ccaggcccca 300 

tgggtccgcc tggagaaaca ccatgtcctc ctgggaataa tgggctgcct ggagcccctg 360 

gtgtccctgg agagcgtgga gagaaggggg argctggcga gagaggccct ccagggcttc 420 

cagctcatct agatgaggag ctccaagcca cactccacga cttcagacat caaatcctgc 480 

agacaagggg agccctcagt ctgcagggct ccataatgac agtaggagag aaggtcttct 540 

cyagcaatgg gcagtccatc acttttgatg ccattcagga ggcatgtgcc agagcaggcg 600 

gccgcattgc tgtcccaagg aatccagagg aaaatgaggc cattgcaagc ttcgtgaaga 660 

agtacaacac atatgcctat gtaggcctga ctgagggtcc cagccctgga gacttccgct 720 

actcagaygg gacccctgta aactacacca actggtaccg aggggagcct gcaggtcggg 780 

gaaaagagma gtgtgtggag atgtacacag atgggcagtg gaatgacagg aactgcctgt 84 0 

actcccgact gaccatctgt gagttctgag aggcatttag gccatgggac agggaggatc 900 

ctgtctggcc ttcagtttcc atccccagga tccacttggt ctgtgagatg ctagaactcc 960 

ctttcaacag aattcacttg tggctattag agctggaggc acccttagcc acttcattcc 1020 

cctgatgggc cctgactctt ccccataatc actgaccagc cttgacactc cccttgcaaa 1080 

ccatcccagc actgcacccc aggcagccac tcctagcctt ggcctttggc atgagatgga 1140 

ggcctcctta ttccccatct ggtccagttc cttcacttac agatggcagc agtgaggcct 1200 
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tggggtagaa ggatcctcca aagtcacaca gagtgcctgc ctcctggtcc cctcagctct 1260 

gcctctgcag cccactgcct gcccagtgcc atcaggatga gyagtmccgg ccaagcataa 1320 

tgacagagag aggcagattt cagggaagcc ctgactgtgt ggagctaagg acacagtrka 1380 

gattctctgg cactctgagg tctctgtggc aggcctggtc aggctctcca ggtggtcaga 1440 

gggcccagtg gtkccccagc acggtggtgc ccaagccaac cctgtgactg acatgtacga 1500 

ttcactcctt tgagtctttg gatgccaact cagccccctg acctggaggc agccggccaa 1560 

ggcctctagg gaagagcccc ccactgcaga catgacccga gtaactttct gctgatgaac 1620 

aaatctgcac cccacttcag acctcggtgg gcattcacac caccccccat gccaccggct 1680 

ccactttccc cttttattaa tacattcacc cagataatca ttaaaattaa catgtgccag 1740 

gtcttaggat gtgtcttggg gtgggcacag tacccggtga ctcttgggga tatttattta 1800 

ttttccctga gcctatatct tcatctgtga aatggggata aaaatacttg ttgctgtcac 1860 

aattattacc atctctccag ctagcaaaat tactaccaga gccgttacta cacacaaagg 1920 

ctattgaccg agcacatacc atgtgccaca caccttgaca aratctttta atacagttta 1980 

ttatgtacta ttcaatcttt acacaatgtc acgggaccag tattgtttac ccaatttttt 2040 

ataaggacac tgaagcttag aggagtgaaa tgttttgagt gttatttcag agagcaaatg 2100 

gcaaagactg gatccaaacc catcttcctg gacctgaagt tcatgctccc agccacccca 2160 

cccctgagct gaataaagat gatttaagca taawaaaaam aaaaaaaaaa tgccccccgn 2220 

gggggggccc ggtacccaat tnncccna 2248 

<210> 31 

<211> 2047 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (2011) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2033) 

<223> n equals a,t,g, or c 
<400> 31 

gaaacatcca aggtggtctt gaaggacact gggatcctgt aacacagccc cggatatctg 60 
tgttaccagc cttgtctcgg ccacctcaag gataatcact aaattctgcc gaaaggactg 120 
aggaacggtg cctggaaaag ggcaagaata tcacggcatg ggcatgagta gcttgaaact 180 
gctgaagtat gtcctgtttt tcttcaactt gctcttttgg atctgtggct gctgcatttt 240 
gggctttggg atctacctgc tgatccacaa caacttcgga gtgctcttcc ataacctccc 300 
ctccctcacg ctgggcaatg tgtttgtcat cgtgggctct attatcatgg tagttgcctt 360 
cctgggctgc atgggctcta tcaaggaaaa caagtgtctg cttatgtcgt tcttcatcct 420 
gctgctgatt atcctccttg ctgaggtgac cttggccatc ctgctctttg tatatgaaca 480 
gaagctgaat gagtatgtgg ctaagggtct gaccgacagc atccaccgtt accactcaga 540 
caatagcacc aaggcagcgt gggactccat ccagtcattt ctgcagtgtt gtggtataaa 600 
tggcacgagt gattggacca gtggcccacc agcatcttgc ccctcagatc gaaaagtgga 660 
gggttgctat gcgaaagcaa gactgtggtt tcattccaat ttcctgtata tcggaatcat 720 
caccatctgt gtatgtgtga ttgaggtgtt ggggatgtcc tttgcactga ccctgaactg 780 
ccagattgac aaaaccagcc agaccatagg gctatgatct gcagtagttc tgtggtgaag 84 0 
agacttgttt catctccgga aatgcaaaac catttatagc atgaagccct acatgatcac 900 
tgcaggatga tcctcctccc atcctttccc tttttaggtc cctgtcttat acaaccagag 960 
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aagtgggtgt tggccaggca catcccatct caggcagcaa gacaatcttt cactcactga 1020 

cggcagcagc catgtctctc aaagtggtga aactaatatc tgagcatctt ttagacaaga 1080 

gaggcaaaga caaactggat ttaatggccc aacatcaaag ggtgaaccca ggatatgaat 1140 

ttttgcatct tcccattgtc gaattagtct ccagcctcta aataatgccc agtcttctcc 1200 

ccaaagtcaa gcaagagact agttgaaggg agttctgggg ccaggctcac tggaccattg 1260 

tcacaaccct ctgtttctct ttgactaagt gccctggcta caggaattac acagttctct 1320 

ttctccaaag ggcaagatct catttcaatt tctttattag agggccttat tgatgtgttc 1380 

taagtctttc cagaaaaaaa ctatccagtg atttatatcc tgatttcaac cagtcactta 1440 

gctgataatc acagtaagaa gacttctggt attatctctc tatcagataa gattttgtta 1500 

atgtactatt ttactcttca ataaataaaa cagtttatta tctcaatcac aacattccta 1560 

tatatcaaac actccttcca tgacccagcc tgattaccct gattaatgca ccaaaccagg 1620 

tgtattaatt gkcycctgct gcataaaata ttactccaaa atttagtggc tgaggacaac 1680 

aaacatttat tatctcatgg tttttgtggg tcaggaatct aggagcagct tagctgggtg 1740 

attctggttc acagtctctc atgtaactgc aatcaacatg tcagcctggg ctgcagtaac 1800 

cttaaggctc aactgaaaga ggatctactt tcaggctctc tcacatcgct gttggcaagc 1860 

ctcagakctt tgccacttgt gcctttccac ggggcttcct tatggacatg gaagctggct 1920 

tccccccatt taaagacaty caagaaaggg catgagattc ggcacccaaa acagaagcca 1980 

cagtttgttg tttttgttgt tgttgttttg nagatgggag aactggcttt gtncacatag 2040 

gccggga 2047 

<210> 32 

<211> 1835 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (30) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1801) 

<223> n equals a,t,g, or c 
<400> 32 

ggcacagcca acgaggctcc ctggasccgn acgcagagca gcgccctggc cgggccaagc 60 
aggagccggc atcatggatt ccttcaaagt agtgctggag gggccagcac cttggggctt 120 
ccggctgcaa ggggcaagga cttcaatgtg cccctctcca tttcccggct cactcctggg 180 
ggcaaagcgg cgcaggccgk agtggccgtg ggtgactggg tgctgagcat cgatggcgag 240 
aatgcgggta gcctcacaca catcgaagct cagaacaaga tccgggcctg cggggagcgc 300 
ctcagcctgg gcctcagcag ggcccagccg gttcagagca aaccgcagaa ggccyccrcc 360 
ttaccctgcc cgcccgccct gcccggctgt gtctctgccc aggcctccgc ccccgccgcg 420 
gaccctccgc ggtacacctt tgcacccagc gtctccctca acaagacggc ccggcccttt 480 
ggggcgcccc cgcccgctga cagcgccccg cagcagaatg gacagccgct ccgaccgctg 540 
gtcccagatg ccagcaagca gcggctgatg gagaacacag aggactggcg gccgcggccg 600 
gggacaggcc agtcgcgttc cttccgcatc cttgcccacc tcacaggcac cgagttcatg 660 
caagacccgg atgaggagca cctgaagaaa tcaagccagg tgcccaggac agaagcccca 720 
gccccagcct catctacacc ccaggagccc tggcctggcc ctaccgcccc cagccctacc 780 
agccgcccgc cctgggctgt ggaccctgcg tttgccgagc gctatgcccc ggacaaaacg 840 
agcacagtgc tgacccggca cagccagccr gccacgccca cgccgctgca gagccgcacc 900 
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tccattgtgc aggcagctgc cggaggggtg ccaggagggg gcagcaacaa cggcaagact 960 
cccgtgtgtc accagtgcca caaggtcatc cggggccgct acctggtggc gctgggccac 1020 
gcgtaccacc cggaggagtt tgtgtgtagc cagtgtggga aggtcctgga agagggtggc 1080 
ttctttgagg agaagggcgc catcttctgc ccaccatgct atgacgtgcg ctatgcaccc 114 0 
agctgtgcca agtgcaagaa gaagattaca ggcgagatca tgcacgccct gaagatgacc 1200 
tggcacgtgc actgctttac ctgtgctgcc tgcaagacgc ccatccggaa cagggccttc 1260 
tacatggagg agggcgtgcc ctattgcgag cgagactatg agaagatgtt tggcacgaaa 1320 
tgccatggct gtgacttcaa gatcgacgct ggggaccgct tcctggaggc cctgggcttc 1380 
agctggcatg acacctgctt cgtctgtgcg atatgtcaga tcaacctgga aggaaagacc 1440 
ttctactcca agaaggacag gcctctctgc aagagccatg ccttctctca tgtgtgagcc 1500 
ccttctgccc acagctgccg cggtggcccc tagcctgagg ggcctggagt cgtggccctg 1560 
catttctggg tagggctggc aatggttgcc ttaaccctgg ctcctggccc gagcctgggg 162 0 
ctccctgggc cctgccccac ccaccttatc ctcccacccc actccctcca ccaccacagc 1680 
acaccggtgc tggccacacc agcccccttt cacctccagt gccacaataa acctgtaccc 1740 
agctgaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaagaaaaa aaaaaaaaaa 1800 
naaaaaaaaa aaagaaaaaa aaaaaaaagg ggggg 1835 



<210> 33 

<211> 1299 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (520) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (1287) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1291) 

<223> n equals a,t,g, or c 



<400> 33 

gntccccgcc accacagacc ttcccccgcc 
caggcatgga ggattaatca gtgacaggaa 
ggtcaggaga gcctcagcag ggccagcccc 
cacccacctg ctgctgccat gaggcacctt 
ggggccctca ctgagatgtg tgaaatacca 
ggccagcacc tcttaccttg gatggaccgg 
tatgtgggcc tacgcctctc cagtctgcag 
agcctcaagc ttggttacca gcagtgcctc 



ccacccctct gcagacttag ccgtgcattg 60 
gctgcgtctc tcggagcggt gaccagctgt 120 
aggagtcttt cccgattctt gctcactgct 180 
ggggccttcc tcttccttct gggggtcctg 240 
gagatggaca gccatctggt agagaagttg 300 
ctttccctgg agcacttgaa ccccagcatc 360 
gctgggacca aggaagacct ctacctgcac 420 
ctagggtctg ccttcagcga ggatgacggt 4 80 



WO 00/55180 



PCT/US00/05918 



28 



gactgccagg gcaagccttc catgggccag ctggcctctn acctgctcgc tctcagagcc 54 0 

aactgtgagt ttgtcarggg ccacaagggg gacargctgg tctcacagct caaatggttc 600 

ctggaggatg agaagagagc cattgggcat gatcacaagg gccaccccca cactagctac 660 

taccagtatg gcctgggcat tctggccctg tgtctccacc agaagcgggt ccatgacagc 720 

gtggtggaca aacttctgta tgctgtggaa cctttccacc agggccacca ttctgtggac 780 

acagcagcca tggcaggctt ggcattcacc tgtctgaagc gttcaaactt caaccctggt 84 0 

cggagacacg gatcaccatg gccatcagaa cagtgcgaga ggagatcttg aaggcccaga 900 

cccccgaggg ccactttggg aatgtctaca gcaccccatt ggcattacag ttcctcatga 960 

cttcccccat gcstggggca gaactgggaa cagcatgtct caaggcgarg gttgctttgc 1020 

tggccagtct gcaggatgga gccttccaga atgctctcat gatttcccag ctgctgcccg 1080 

ttctgaacca caagacctac attgatctga tcttcccaga ctgtctggca ccacgagtca 1140 

tgttggaacc agctgctgag accattcctc agacccaaga gatcatcagt gtcacgctgc 1200 

aggtgcttag tctcttgccg ccgtacagac agtccacttt gttctggccg ggtccaccgt 1260 

ggaaratgtc ctgaaraagg ccatgantta ngggggttc 1299 

<210> 34 

<211> 3340 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (3194) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3298) 

<223> n equals a,t,g, or c 
<400> 34 

aattcctttt ttttttcaag tggaaccatg gaggagagtg gctgcccaag gtggggtttg 60 
tcttttgctg tctgagtggc ccctgggatg cagggcgggt ttctcaacgg tgacttgtgg 120 
gcagtgcctt ctgctgagcg agtcatggcc cgaagcagaa ctaactgtgc ctgcagtctt 180 
cactctcagg atgcagccga ggtgggccca aggggccacg atgtggcttg gagtcctgct 24 0 
gacccttctg ctctgttcaa gccttgaggg tcaagaaaac tctttcacaa tcaacagtgt 300 
tgacatgaag agcctgccgg actggacggt gcaaaatggg aagaacctga ccctgcagtg 360 
cttcgcggat gtcagcacca cctctcacgt caagcctcag caccagatgc tgttctataa 420 
ggatgacgtg ctgttttaca acatctcctc catgaagagc acagagagtt attttattcc 4 80 
tgaagtccgg atctatgact cagggacata taaatgtact gtgattgtga acaacaaaga 540 
gaaaaccact gcagagtacc agctgttggt ggaaggagtg cccagtccca gggtgacact 600 
ggacaagaaa gaggccatcc aaggtgggat cgtgagggtc aactgttctg tcccagagga 660 
aaaggcccca atacacttca caattgaaaa acttgaacta aatgaaaaaa tggtcaagct 720 
gaaaagagag aagaattctc gagaccagaa ttttgtgaat actggaattc cccgttgagg 780 
aacaggaccg cgttttatcc ttccgatgtc aagctaggat catttctggg atccatatgc 84 0 
agacctcaga atctaccaag agtgaactgg tcaccgtgac ggaatccttc tctacaccca 900 
agttccacat cagccccacc ggaatgatca tggaaggagc tcagctccac attaagtgca 960 
ccattcaagt gactcacctg gcccaggagt ttccagaaat cataattcag aaggacaagg 1020 
cgattgtggc ccacaacaga catggcaaca aggctgtgta ctcagtcatg gccatggtgg 1080 
agcacagtgg caactacacg tgcaaagtgg agtccagccg catatccaag gtcagcagca 114 0 
tcgtggtcaa cataacagaa ctattttcca agcccgaact ggaatcttcc ttcacacatc 12 00 



WO 00/55180 



PCT/US00/05918 



29 



tggaccaagg tgaaagactg aacctgtcct gctccatccc aggagcacct ccagccaact 1260 
tcaccatcca gaaggaagat acgattgtgt cacagactca agatttcacc aagatagcct 1320 
caaagtcgga cagtgggacg tatatctgca ctgcaggtat tgacaaagtg gtcaagaaaa 1380 
gcaacacagt ccagatagtc gtatgtraaa tgctctccca gcccaggwtt tcttatgatg 1440 
cccagtttga ggtcataaaa ggacagacca tcgaagtccg ttgcgaatcg atcagtggaa 1500 
ctttgcctat ttcttaccaa cttttaaaaa caagtaaagt tttggagaat agtaccaaga 1560 
actcaaatga tcctgcggta ttcaaagaca accccactga agacgtcgaa taccagtgtg 1620 
ttgcagataa ttgccattcc cacgccaaaa tgttaagtga ggttctgagg gtgaaggtga 1680 
tagccccggt ggatgaggtc cagatttcta tcctgtcaag taaggtggtg gagtctggag 1740 
aggacattgt gctgcaatgt gctgtgaatg aaggatctgg tcccatcacc tataagtttt 1800 
acagagaaaa agagggcaaa cccttctatc aaatgacctc aaatgccacc caggcatttt 1860 
ggaccaagca gaaggctagc aaggaacagg agggagagta ttactgcaca gccttcaaca 192 0 
gagccaacca cgcctccagt gtccccagaa gcaaaatact gacagtcaga gtcattcttg 1980 
ccccatggaa gaaaggactt attgcagtgg ttatcatcgg agtgatcatt gctctcttga 204 0 
tcattgcggc caaatgttat tttctgagga aagccaaggc caagcagatg ccagtggaaa 2100 
tgtccaggcc agcagtacca cttctgaact ccaacaacga gaaaatgtca gatcccaata 2160 
tggaagctaa cagtcattac ggtcacaatg acgatgtcag aaaccatgca atgaaaccaa 222 0 
taaatgataa taaagagcct ctgaactcag acgtgcagta cacggaagtt caagtgtcct 2280 
cagctgagtc tcacaaagat ctaggaaaga aggacacaga gacagtgtac agtgaagtcc 2340 
ggaaagctgt ccctgatgcc gtggaaagca gatactctag aacggaaggc tcccttgatg 2 4 00 
gaacttagac agcaaggcca gatgcacatc cctggaagga catccatgtt ccgagaagaa 2 4 60 
cagatratcc ctgtatttca agacctctgt gcacttattt atgaacctgc cctgctccca 2520 
cagaacacag caattcctca ggctaagctg ccggttctta aatccatcct gctaagttaa 2580 
tgttgggtag aaagagatac agaggggctg ttgaatttcc cacataccct ccttccacca 2 640 
agttggaaca tccttggaaa ttggaagagc acaagaggag atccagggca aggccattgg 2700 
gatattctga aacttgaata ttttgttttg tgcagagata aagacctttt ccatgcaccc 2760 
tcatacacag aaaccaattt tcttttttat actcaatcat ttctagcgca tggcctggtt 2820 
agaggctggt tttttctctt ttcctttggt ccttcaaagg cttgtagttt tggctagtcc 2 880 
ttgttctttg gaaatacaca gtgctgacca gacagcctcc ccctgtcccc tctatgacct 2940 
cgccctccac aaatgggaaa accagactac ttgggagcac cgcctgtgaa ataccaacct 3000 
gaagacaccg ttcattcagg caacgcacaa aacagaaaat gaaggtggaa caagcacaga 3060 
tgttcttcaa ctgtttttgt ctacactctt tctcttttcc tctaccatgc tgaaggctga 3120 
aagacaggaa gatggtgcca tcagcaaata ttattcttaa ttgaaaactt gaaatgtgta 3180 
tgtttcttac taanttttta aaatgtattc cttgccaggg caggcaaggt ggctcacgcc 3240 
tgtaatccca gcacttcagg aggctgaggt gggcggttca cctgaggtca ggagtttnag 3300 
accagcctga tgaaacccgg tttctactaa aattaccaag 3340 

<210> 35 

<211> 1490 

<212> DNA 

<213> Homo sapiens 

<400> 35 

ccggacgcgt gggcggacgc gtgggcggac cgtgggtcgc cgccacctcc gcggaccctg 60 

agcgcaagag ccaagccgcc agcgctgcta tgtgggccac gctgccgctg ctctgcgccg 120 

gggcctggct cctgggagtc cccgtctgcg gtgccgccga actgtccgtg aactccttag 180 

agaagtttca cttcaagtca tggatgtcta agcaccgtaa gacctacagt acggaggagt 240 

accaccacag gctgcagacg tttgccagca actggaggaa gataaacgcc cacaacaatg 3 00 

ggaaccacac atttaaaatg gcactgaacc aattttcaga catgagcttt gctgaaataa 3 60 

aacacaagta tctctggtca gagcctcaga attgctcagc caccaaaagt aactaccttc 420 

gaggtactgg tccctaccca ccttccgtgg actggcggaa aaaaggaaat tttgtctcac 4 80 
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ctgtgaaaaa tcagggtgcc tgcggcagtt gctggacttt ctccaccact ggggccctgg 540 

agtctgcgat cgccatcgca accggaaaga tgctgtcctt ggcggaacag cagctggtgg 600 

actgcgccca ggacttcaat aatcacggct gccaaggggg tctccccagc caggctttcg 660 

agtatatcct gtacaacaag gggatcatgg gtgaagacac ctacccctac cagggcaagg 720 

atggttattg caagttccaa cctggaaagg ccatcggctt tgtcaaggat gtagccaaca 780 

tcacaatcta tgacgaggaa gcgatggtgg aggctgtggc cctctacaac cctgtgagct 84 0 

ttgcctttga ggtgactcag gacttcatga tgtatagaac gggcatctac tccagtactt 900 

cctgccataa aactccagat aaagtaaacc atgcagtact ggctgttggg tatggagaaa 960 

aaaatgggat cccttactgg atcgtgaaaa actcttgggg tccccagtgg ggaatgaacg 1020 

ggtacttcct catcgagcgc ggaaagaaca tgtgtggcct ggctgcctgc gcctcctacc 1080 

ccatccctct ggtgtgagcc gtggcagccg cagcgcagac tggcggagaa ggagaggaac 1140 

gggcagcctg ggcctgggtg gaaatcctgc cctggaggaa gttgtgggga gatccactgg 1200 

gacccccaac attctgccct cacctctgtg cccagcctgg aaacctacag acaaggagga 1260 

gttccaccat gagctcaccc gtgtctatga cgcaaagatc accagccatg tgccttagtg 1320 

tccttcttaa cagactcaaa ccacatggac cacgaatatt ctttctgtcc agaagggcta 1380 

ctttccacat atagagctcc agggactgtc ttttctgtat tcgctgttca ataaacattg 1440 

agtgagcacc tccccaraaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1490 

<210> 36 

<211> 2855 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1164) 

<223> n equals a,t,g, or c 
<400> 36 

gtcgacccac gcgtccgccc acgcgtccgc tgctactcag agttgcaacc tcagcctcgc 60 

tatggctccc agcagccccc ggcccgcgct gcccgcactc ctggtcctgc tcggggctct 120 

gttcccagga cctggcaatg cccagacatc tgtgtccccc tcaaaagtca tcctgccccg 180 

gggaggctcc gtgctggtga catgcagcac ctcctgtgac cagcccaagt tgttgggcat 240 

agagaccccg ttgcctaaaa aggagttgct cctgcctggg aacaaccgga aggtgtatga 300 

actgagcaat gtgcaagaag atagccaacc aatgtgctat tcaaactgcc ctgatgggca 360 

gtcaacagct aaaaccttcc tcaccgtgta ctggactcca gaacgggtgg aactggcacc 420 

cctcccctct tggcagccag tgggcaagaa ccttacccta cgctgccagg tggagggtgg 480 

ggcaccccgg gccaacctca ccgtggtgct gctccgtggg gagaaggagc tgaaacggga 540 

gccagctgtg ggggagcccg ctgaggtcac gaccacggtg ctggtgagga gagatcacca 600 

tggagccaat ttctcgtgcc gcactgaact ggacctgcgg ccccaagggc tggagctgtt 660 

tgagaacacc tcggccccct accagctcca gacctttgtc ctgccagcga ctcccccaca 720 

acttgtcagc ccccgggtcc tagaggtgga cacgcagggg accgtggtct gttccctgga 780 

cgggctgttc ccagtctygg aggcccaggt ccamctggca ctgggggacc agaggttgaa 840 

ccccacagtc acctatggca acgactcctt ctcggccaag gcctcagtca gtgtgaccgc 900 

agaggacgag ggcacccagc ggctgacgtg tgcagtaata ctggggaacc agagccagga 960 

gacactgcag acagtgacca tctacagctt tccggcgccc aacgtgattc tgacgaagcc 1020 

agaggtctca gaagggaccg aggtgacagt gaagtgtgag gcccacccta gagccaaggt 1080 

gacgctgaat ggggttccag cccagccact gggcccgagg gccagctgcc tgctgaaggc 114 0 

caccccagag gacaacgggc gcanttctcc tgctctgcaa ccctggaggt ggccggccag 1200 

cttatacaca agaaccagac ccgggagctt cgtgtcctgt atggcccccg actggacgag 1260 

agggattgtc cgggaaactg gacgtggcca gaaaattccc agcagactcc aatgtgccag 1320 
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gcttggggga acccattgcc cgagctcaag tgtctaaagg atggcacttt cccactgccc 1380 

atcggggaat cagtgactgt cactcgagat cttgagggca cctacctctg tcgggccagg 1440 

agcactcaag gggaggtcac ccgcaaggtg accgtgaatg tgctctcccc ccggtatgag 1500 

attgtcatca tcactgtggt agcagccgca gtcataatgg gcactgcagg cctcagcacg 1560 

tacctctata accgccagcg gaagatcaag aaatacagac tacaacaggc ccaaaaaggg 1620 

acccccatga aaccgaacac acaagccacg cctccctgaa cctatcccgg gacagggcct 1680 

cttcctcggc cttcccatat tggtggcagt ggtgccacac tgaacagagt ggaagacata 1740 

tgccatgcag ctacacctac cggccctggg acgccggagg acagggcatt gtcctcagtc 1800 

agatacaaca gcatttgggg ccatggtacc tgcacaccta aaacactagg ccacgcatct 1860 

gatctgtagt cacatgacta agccaagagg aaggagcaag actcaagaca tgattgatgg 1920 

atgttaaagt ctagcctgat gagaggggaa gtggtggggg agacatagcc ccaccatgag 1980 

gacatacaac tgggaaatac tgaaacttgc tgcctattgg gtatgctgag gccccacaga 2040 

cttacagaag aagtggccct ccatagacat gtgtagcatc aaaacacaaa ggcccacact 2100 

tcctgacgga tgccagcttg ggcactgctg tctactgacc ccaacccttg atgatatgta 2160 

tttattcatt tgttatttta ccagctattt attgagtgtc ttttatgtag gctaaatgaa 2220 

cataggtctc tggcctcacg gagctcccag tcctaatcac attcaaggtc accaggtaca 2280 

gttgtacagg ttgtacactg caggagagtg cctggcaaaa agatcaaatg gggctgggac 2340 

ttctcattgg ccaacctgcc tttccccaga aggagtgatt tttctatcgg cacaaaagca 2400 

ctatatggac tggtaatggt tacaggttca gagattaccc agtgaggcct tattcctccc 2460 

ttccccccaa aactgacacc tttgttagcc acctccccac ccacatacat ttctgccagt 2520 

gttcacaatg acactcagcg gtcatgtctg gacatgagtg cccagggaat atgcccaagc 2580 

tatgccttgt cctcttgtcc tgtttgcatt tcactgggag cttgcactat gcagctccag 2640 

tttcctgcag tgatcagggt cctgcaagca gtggggaagg gggccaaggt attggaggac 2700 

tccctcccag ctttggaagc ctcatccgcg tgtgtgtgtg tgtgtatgtg tagacaagct 2760 

ctcgctctgt cacccaggct ggagtgcagt ggtgcaatca tggttcactg cagtcttgac 2820 

cttttgggst tcaagtgatc ctcccacctc agcct 2855 



<210> 37 

<211> 990 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (976) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (990) 

<223> n equals a,t,g, or c 



<400> 37 

gcagaagggg acaagtctag gaggtctctg 
cctccagcat ttgtttctgg aaggagtcaa 
tgagaaaatg cagccattcc tcctcctgtt 
a 9a>gg a gatc atcgggggcc atgaggccaa 
tcagtttctg caagagaaga gtcggaagag 
tgtgctgaca gctgctcact gccagggaag 
tatcaaggaa caggagcgga cccagcagtt 
agcctataat cctaagaact tctccaacga 



aggttactgt acccatccct ccttcatctc 60 
caccaacagc tctgacctgg gcagccttcc 120 
ggcctttctt ctgacccctg gggctgggac 180 
gccccactcc cgcccctaca tggcctttgt 240 
gtgtggcggc atcctagtga gaaaggactt 300 
ctccataaat gtcaccttgg gggcccacaa 360 
tatccctgtr aaaagaccca tcccccatcc 420 
catcatgcta ctgcagctgg agagaaaggc 4 80 
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caagtggacc acagctgtgc ggcctctcag gctacctagc agcaaggccc aggtgaagcc 540 
agggcagctg tgcagtgtgg ctggctgggg ttatgtctca atgagcactt tagcaaccac 600 
actgcaggaa gtgttgctga cagtgcagaa ggactgccag tgtgaacgtc tcttccatgg 660 
caattacagc agagccactg agatttgtgt gggggatcca aagaagacac agaccggttt 720 
caarggggac tccggggggc ccctcgtgtg taaggacgta gcccaaggta ttctctccta 780 
tggaaacaaa aaagggacac cyccaggagt ctacatcaag gtctcacact tcctgccctg 840 
gataaagaga acaatgaagc gcctctaaca gcaggcatga gactaacctt cctctgggcc 900 
tgaccatytc tgggacagag gcaagaatyc ccaaggggtg ggcagtcggg gttgcaggay 960 
tktawtaatg gttttntggt gttaaaaaan 990 



<210> 38 

<211> 433 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (425) 

<223> n equals a,t,g, or c 



<400> 38 

cccgggtcga ccacgcgtcc ggactcagag acggaaccag agacaggcca gagcatcccc 60 
ctcctccacc atgaaactcg ctgtcaccct caccctggtc acactggctc tctgctgcag 120 
ctccgcttct gcagagatct gcccgagctt tcagcgtggt catcgaaacc ctcctcatgg 180 
acacaccctc cagttatgag gctgccatgg aacttttcag ccctgatcaa gacatgaggg 240 
aggcaggggc tcagctgaag aagctggtgg acaccctccc ccaaaagccc agagaaagca 300 
tcattaagst catgggaaaa aatagcccaa agctcactgt gttaattagg cattttagga 360 
agcttgaaga tcccccaact ggttccagcc tcttgccgtt gccatggttt ttggagttcc 420 
acggnccacc age 433 

<210> 39 

<211> 926 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (8) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (900) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (920) 

<223> n equals a r t,g, or c 



<400> 39 
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ttcaaaantc agtttaggtg acactataga aggtacgcct gcasgtaccg ktccggaatt 60 

cccgggtcga cccacgcgtc cgagagcata gcacctgcag caagatggat gtgggcagca 120 

aagaggtcct gatggagagc ccgccggact actccgcagc tccccggggc cgatttggca 180 

ttccctgctg cccagtgcac ctgaaacgcc ttcttatcgt ggtggtggtg gtggtcctca 240 

tcgtcgtggt gattgtggga gccctgctca tgggtctcca catgagccag aaacacacgg 300 

agatggttct ggagatgagc attggggcgc cggaagccca gcaacgcctg gccctgagtg 360 

agcacctggt taccactgcc accttctcca tcggctccac tggcctcgtg gtgtatgact 420 

accagcagct gctgatcgcc tacaagccag cccctggcac ctgctgctac atcatgaaga 480 

tagctccaga gagcatcccc agtcttgagg ctctcactag aaaagtccac aacttccagg 540 

ccaagcccgc agtgcctacg tctaagctgg gccaggcaga ggggcgagat gcaggctcag 600 

caccctccgg aggggacccg gccttcctgg gcatggccgt gagcaccctg tgtggcgagg 660 

tgccgctcta ctacatctag gacgcctccg ggtcagtgga agccccaacg ggaaaggaaa 720 

cgccccgggc aaagggtctt ttgcagcttt tgcagacggg caagaagctg cttctgccca 780 

caccgcagga caarccctgg agaaatggga gcttggggag aggatgggag tgggcagagg 840 

tggccccagg ggcccgggaa ctcctgccac aacagaataa agcagcctga ttgaaaagcn 900 

aaaaaaaaaa aaaaaaaatn gccccc 92 6 



<210> 40 
<211> 406 
<212> DNA 

<2 1 3> Homo sapiens 
<220> 

<221> misc feature 
<222> (318) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (396) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (400) 

<223> n equals a,t,g, or c 



<400> 40 

caacagggaa accagctaag gatctcagga 
catgctagga gtggaaggca ttcttcttag 
tccctgtgaa tatttgattt tacttcttgt 
acatgaagag tgagattgga ggtgagaagg 
aagttgagag ccaagagcag cctgagcatc 
cccytcytcc cgaggaancc gaatgtkaag 
aagtctccgt catccaaggg ccaccaacaa 



gatgacggct gacctgagtc ctgaaggatt 60 
gctacttggg tatcaggaga cccagccctt 120 
gagtgttcag ctcctgctta acaacaggca 180 
tacttatctg ctgcttgtga gcaagggaat 240 
tttgtcctga cgatgggsta aggttcccag 300 
ggaactgaaa gacgcacctg ccaagcctga 360 
cggcancatn ccctta 406 



<210> 41 

<211> 1501 

<212> DNA 

<213> Homo sapiens 
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<220> 

<221> misc feature 
<222> (5) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (14) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (28) 

<223> n equals a f t f g, or c 
<220> 

<221> misc feature 
<222> (996) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1488) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1495) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1498) 

<223> n equals a,t,g, or c 



<400> 41 

atggntcccc cggntgcaga ttcgcacngg ggaataaagg ctcagggacc ggcagttcta 60 
ctctagagcc caccagcctc tcagagcctc cggtgactgg cctgtgtctc cccctggatg 120 
gacatgtgga cggcgctgct catcctgcaa gccttgttgc taccctccct ggctgatggt 180 
gccacccctg ccctgcgctt tgtagccgtg ggtgactggg gaggggtccc caatgcccca 240 
ttccacacgg cccgggaaat ggccaatgcc aaggagatcg ctcggactgt gcagatcctg 300 
ggtgcagact tcatcctgtc tctaggggac aatttttact tcactggtgt gcaagacatc 3 60 
aatgacaaga ggttccagga gacctttgag gacgtattct ctgaccgctc ccttcgcaaa 420 
gtgccctggt acgtgctagc cggaaaccat gaccaccttg gcaatgtctc tgcccagatt 480 
gcatactcta agatctccaa gcgctggaac ttccccagcc ctttctaccg cctgcacttc 540 
aagatcccac agaccaatgt gtctgtggcc atttttatgc tggacacagt gacactatgt 600 
ggcaactcag atgacttcct cagccagcag cctgagaggc cccgagacgt gaagctggcc 660 
cgcacacagc tgtcctggct caagaaacag ctggcggcgg ccaggragga ctacgtgctg 720 
gtggctggcc actaccccgt gtggtccata gccgagcacg ggcctaccca ctgcctggtc 780 
aagcagctac ggccactgct ggccacatac ggggtcactg cctacctgtg cggccacgat 84 0 
cacaatctgc agtacctgca agatgagaat ggcgtgggct acgtgctgag tggggctggg 900 
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aatttcatgg acccctcaaa gcggcaccag cgcaaggtcc ccaacggcta tctgcgcttc 960 

cactatggga ctgaagactc actgggtggc tttgcntatg tggagatcag ctccaaagag 1020 

atgactgtca cttacatcga ggcctcgggc aagtccctct ttaagaccag gctgccgagg 1080 

cgagccaggc cctgaactcc catgactgcc cagctctgag gcccgatctc cactgttggg 1140 

tgggtgggcc ctgccgggac cctgctcaca ggcaggcttt tcctccaacc tgtggcgctg 1200 

cagcagggca ggaaggggaa acacagctga tgaactgtgg tgccacatga cccttgtggc 1260 

acagatgccc acgtatgtga aacacacatg gacatgtgtc ccagccacag tgttatgctc 1320 

tgtggctggc tcacctttgc tgagttccgg ggtgcaatgg gggagggagg gagggaaagc 1380 

ttcctcctaa atcaagcatc tttctgttac tgatgttcaa taaaagaata gttgccaagg 1440 

ctgaaaaaaa aaaaaaaaaa acycgrgggg gggcccggwa cccaattngc cctanagnga 1500 

g 1501 

<210> 42 

<211> 1574 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1029) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1076) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1574) 

<223> n equals a,t,g, or c 
<400> 42 

aattcggcac gagaatcctt cctgttacgg tccccctccc tgaaacatcc ttcattgcaa 60 
tatttccagg aaaggaaggg ggctggctcg gaggaagaga ggtggggagg tgatcagggt 120 
tcacagagga gggaactgaa tgacatccca ggattacata aactgtcaga ggcagccgaa 180 
gagttcacaa gtgtgaagcc tggaagccgg cgggtgccgc tgtgtaggaa agaagctaaa 240 
gcacttccag agcctgtccg gagctcagag gttcggaaga cttatcgacc atggagcgcg 300 
cgtcctgctt gttgctgctg ctgctgccgc tggtgcacgt ctctgcgacc acgccagaac 360 
cttgtgagct ggacgatgaa gatttccgct gcgtctgcaa cttctccgaa cctcagcccg 420 
actggtccga agccttccag tgtgtgtctg cagtagaggt ggagatccat gccggcggtc 4 80 
tcaacctaga gccgtttcta aagcgcgtcg atgcggacgc cgacccgcgg cagtatgctg 540 
acacggtcaa ggctctccgc gtgcggcggc tcacagtggg agccgcacag gttcctgctc 600 
agctactggt aggcgccctg cgtgtgctag cgtactcccg cctcaaggaa ctgacgctcg 660 
aggacctaaa gataaccggc accatgcctc cgctgcctct ggaagccaca ggacttgcac 720 
tttccagctt gcgcctacgc aacgtgtcgt gggcgacagg gcgttcttgg ctcgccgagc 780 
tgcagcagtg gctcaagcca ggcctcaagg tactgagcat tgcccaagca cactcgcctg 840 
ccttttcctg cgaacaggtt cgcgccttcc cggcccttac cagcctagac ctgtctgaca 900 
atcctggact gggcgaacgc ggactgatgg cggctctctg tccccacaag ttcccggcca 960 
tccagaatct agcgctgcgc aacacaggaa tggagacgcc cacaggygtg tgcgccgcac 1020 
tggcggsgnc aggtgtgcag ccccacagcc tagacctcag ccacaactcg ctgcgngcca 1080 
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ccgtaaaccc tagcgctccg agatgcatgt ggtccagcgc cctgaactcc ctcaatctgt 1140 

cgttcgctgg gctggaacag gtgcctaaag gactgccagc caagctcaga gtgctcgatc 1200 

tcagctgcaa cagactgaac agggcgccgc agcctgacga gctgcccgag gtggataacc 1260 

tgacactgga cgggaatccc ttcctggtcc ctggaactgc cctcccccac gagggctcaa 1320 

tgaactccgg cgtggtccca gcctgtgcac gttcgaccct gtcggtgggg gtgtcgggaa 1380 

ccctggtgct gctccaaggg gcccgggctt tgcctaagat ccaagacaga ataatgaatg 1440 

gactcaaact gccttggctt caggggagtc ccgtcaggac gttgaggact tttcgaccaa 1500 

ttcaaccctt tgccccacct ttattaaaat cttaaacaac gaaaaaaaaa aaaaaaaaaa 1560 

aaaaaaaaaa aacn 1574 

<210> 43 

<211> 2196 

<212> DNA 

<213> Homo sapiens 

<400> 43 

ggcacgagga aacacagagc tttagctccg ccaaaatgaa acactcatta aacgcacttc 60 
tcattttcct catcataaca tctgcgtggg gtgggagcaa aggcccgctg gatcagctag 120 
agaaaggagg ggaaactgct cagtctgcag atccccagtg ggagcagtta aataacaaaa 180 
acctgagcat gcctcttctc cctgccgact tccacaagga aaacaccgtc accaacgact 240 
ggattccaga gggggaggag gacgacgact atctggacct ggagaagata ttcagtgaag 300 
acgacgacta catcgacatc gtcgacagtc tgtcagtttc cccgacagac tctgatgtga 360 
gtgctgggaa catcctccag ctttttcatg gcaagagccg gatccagcgt cttaacatcc 420 
tcaacgccaa gttcgstttc aacctctacc gagtgctgaa agaccaggtc aacactttcg 4 80 
ataacatctt catagcaccc gttggcattt ctactgcgat gggtatgatt tccttaggtc 540 
tgaagggaga gacccatgaa caagtgcact cgattttgca ttttaaagac tttgttaatg 600 
ccagcagcaa gtatgaaatc acgaccattc ataatctctt ccgtaagctg actcatcgcc 660 
tcttcaggag gaattttggg tacacactgc ggtcagtcaa tgacctttat atccagaagc 720 
agtttccaat cctgcttgac ttcaaaacta aagtaagaga gtattacttt gctgaggccc 780 
agatagctga cttctcagac cctgccttca tatcaaaaac caacaaccac atcatgaagc 840 
tcaccaaggg cctcataaaa gatgctctgg agaatataga ccctgctacc cagatgatga 900 
ttctcaactg catctacttc aaaggatcct gggtgaataa attcccagtg gaaatgacac 960 
acaaccacaa cttccggctg aatgagagag aggtagttaa ggtttccatg atgcagacca 1020 
aggggaactt cctcgcagca aatgaccagg agctggactg cgacatcctc cagctggaat 1080 
acgtgggggg catcagcatg ctaattgtgg tcccacacaa gatgtctggg atgaagaccc 1140 
tcgaagcgca actgacaccc cgggtggtgg agagatggca aaaaagcatg acaaacagaa 1200 
ctcgagaagt gcttctgccg aaattcaagc tggagaagaa ctacaatcta gtggagtccc 1260 
tgaagttgat ggggatcagg atgctgtttg acaaaaatgg caacatggca ggcatctcag 1320 
accaaaggat cgccatcgac ctgttcaagc accaaggcac gatcacagtg aacgaggaag 1380 
gcacccaagc caccactgtg accacggtgg ggttcatgcc gctgtccacc caagtccgct 1440 
tcactgtcga ccgccccttt cttttcctca tctacgagca ycgcaccagc tgcctgctct 1500 
tcatgggaag agtggccaac cccagcaggt cctagaggtg gaggtctagg tgtctgaagt 1560 
gccttggggg cacctcattt tgtttccatt ccaacaacga gaacagagat gttctggcat 1620 
catttacgta gtttacgcta ccaatctgaa ttcgaggccc atatgagagg agcttagaaa 1680 
cgaccaagaa gagaggcttg ttggaatcaa ttctgcacaa tagcccatgc tgtaagctca 1740 
tagaagtcac tgtaactgta gtgtgtctgc tgttacctag agggtctcac ctccccactc 1800 
ttcacagcaa acctgagcag cgcgtcctaa gcacctcccg ctccggtgac cccatccttg 1860 
cacacctgac tctgtcactc aagcctttct ccacccaggc ccctcatctg aataccaagc 1920 
acagaaatga gtggtgtgac taattcctta cctctcccaa ggagggtaca caactagcac 1980 
cattcttgat gtccagggaa gaagccacct caagacatat gaggggtgcc ctgggctaat 2040 
gttagggctt aattttctca aagcctgacc tttcaaatcc atgatgaatg ccatcagtcc 2100 
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ctcctgctgt tgcctccctg tgacctggag gacagtgtgt gccatgtctc ccatactaga 2160 

gataaataaa tgtagccaca tttactgtga awaaaa 2196 

<210> 44 

<211> 3785 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (3) 

<223> n equals a,t,g, or c 
<400> 44 

gancggacgc cttcytcgac ccgaggccgc tgaccgtcgt ggccgtggca acgttcatga 60 

gtgccgtgtg tttcggctgc cgctacagcm acgacgaccc cgagttccgt gagctgctca 120 

gccacaacga agagttcggg cgcacggtgg gcgcgggcag cctggtggac gtgatgccct 180 

ggctgcagta cttccccaac ccggtgcgca ccgttttccg cgaattcgag cagctcaacc 240 

gcaacttcag caacttcatc ctggacaagt tcttgaggca ctgcgaaagc cttcggcccg 300 

gggccgcccc ccgcgacatg atggacgcct ttatcctctc tgcggaaaar aargcggccg 360 

gggactcrca cggtggtggc gcgcggctgg atttggaraa cgtaccggcc actatcactg 420 

acatcttcgg cgccagcagg acaccctgtc caccgcgctg cagtggctgc tcctcctctt 4 80 

caccaggtat cctgatgtgc agactcgagt gcaggcagaa ttggatcagg tcgtggggag 54 0 

ggaccgtctg ccttgtatgg gtgaccagcc caacctgccc tatgtcctgg ccttccttta 600 

tgaagccatg cgcttctcca gctttgtgcc tgtcactatt cctcatgcca ccactgccaa 660 

cacctctgtc ttgggctacc acattcccaa ggacactgtg gtttttgtca accagtggtc 720 

tgtgaatcat gacccastga agtggcctaa cccggagaac tttgatccag ctcgattctt 780 

ggacaaggay ggcctcatca acaaggacct gaccagcaga gtgatgattt tttcagtggg 84 0 

caaaaggcgg tgcattggcg aagaactttc taagatgcag ctttttctct tcatctccat 900 

cctggctcac cagtgcgatt tcagggccaa cccaaatgag cctgcgaaaa tgaatttcag 960 

ttatggtcta accattaaac ccaagtgcat ttaaagtgca atgtcactct cagagagtcc 1020 

atgggagctc cttgatagtg ctgtccaaaa tttacaagcc aaggaaactt gccaataaga 1080 

agcaagaggc aagctgaaat tttagaaata ttcacatctt cggagatgag gagtaaaatt 114 0 

cagttttttt ccagttcctc ttttgtgctg cttctcaatt agcgtttaag gtgagcataa 1200 

atcaactgtc catcaggtga ggtgtgctcc atacccagcg gttcttcatg agtagtgggc 1260 

tatgcaggag cttctgggag atttttttga gtcaaagact taaagggccc aatgaattat 1320 

tatatacata ctgcatcttg gttatttctg aaggtagcat tctttggagt taaaatgcac 1380 

atatagacac atacacccaa acacttacac caaactactg aatgaagaag tattttggta 14 4 0 

accaggccat ttttggtggg aatccaagat tggtctccca tatgcagaaa tagacaaaaa 1500 

gtatattaaa caaagtttca gagtatattg ttgaagagac agagacaagt aatttcagtg 1560 

taaagtgtgt gattgaaggt gataagggaa aagataaaga ccagaaattc ccttttcacc 1620 

ttttcaggaa aataacttag actctagtat ttatgggtgg atttatcctt ttgccttctg 1680 

gtatacttcc ttacttttaa ggataaatca taaagtcagt tgctcaaaaa gaaatcaata 1740 

gttgaattag tgagtatagt ggggttccat gatttatcat gaattttaaa gtatgcatta 1800 

ttaaattgta aaactccaag gtgatgttgt acctcttttg cttgccaaag tacagaattt 1860 

gaattatcag caaaraaaaa aaaaaaagcc agccaagctt taaattatgt gaccataatg 192 0 

tactgatttc agtaagtctc ataggttaaa aaaaaaagtc accaaatagt gtgaaatata 1980 

ttacttaact gtccgtaagc agtatattag tattatcttg ttcaggaaaa ggttgaataa 2040 

tatatgcctt gtrtaatatt gaaaattgaa aagtacaact aacgcaacca agtgtgctaa 2100 

aaatgagctt gattaaatca accacctatt tttgacatgg aaatgaagca gggtttcttt 2160 

tcttcactca aattttggcg aatctcaaaa ttagatccta agatgtgttc ttatttttat 2220 
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aacatcttta ttgaaattct atttataata cagaatcttg ttttgaaaat aacctaatta 2280 

atatattaaa attccaaatt catggcatgc ttaaatttta actaaatttt aaagccattc 2340 

tgattattga gttccagttg aagttagtgg aaatctgaac attctcctgt ggaaggcaga 2400 

gaaatctaag ctgtgtctgc ccaatgaata atggaaaatg ccatgaatta cctggatgtt 2460 

ctttttacga ggtgacaaga gttggggaca gaactcccat tacaactgac caagtttctc 2520 

ttctagatga ttttttgaaa gttaacatta atgcctgctt tttggaaagt cagaatcaga 2580 

agatagtctt ggaagctgtt tggaaaagac agtggagatg aggtcagttg tgttttttaa 2640 

gatggcaatt actttggtag ctgggaaagc ataaagctca aatgaaatgt atgcattcac 2700 

atttagaaaa gtgaattgaa gtttcaagtt ttaaagttca ttgcaattaa acttccaaag 2760 

aaagttctac agtgtcctaa gtgctaagtg cttattacat tttattaagc tttttggaat 2 820 

ctttgtacca aaattttaaa aaagggagtt tttgatagtt gtgtgtatgt gtgtgtgggg 2880 

tggggggatg gtaagagaaa agagagaaac actgaaaaga aggaaagatg gttaaacatt 2940 

ttcccactca ttctgaatta attaatttgg agcacaaaat tcaaagcatg gacatttaga 3000 

agaaagatgt ttggcgtaca gagttaaatc tcaaataggc tattaaaaaa gtctacaaca 3060 

tagcagatct gttttgtggt ttggaatatt aaaaaacttc atgtaatttt attttaaaat 3120 

ttcatagctg tacttcttga atataaaaaa tcatgccagt atttttaaag gcattagagt 3180 

caactacaca aagcaggctt gcccagtaca tttaaatttt ttggcacttg ccattccaaa 3240 

atattatgcc ccaccaaggc tgagacagtg aatttgggct gctgtagcct atttttttag 3300 

attgagaaat gtgtagctgc aaaaataatc atgaaccaat ctggatgcct cattatgtca 3360 

accaggtcca gatgtgctat aatctgtttt tacgtatgta ggcccagtcg tcatcagatg 3420 

cttgcggcaa aaggaaagct gtgtttatat ggaagaaagt aaggtgcttg gagtttacct 3480 

ggcttattta atatgcttat aacctagtta aagaaaggaa aagaaaacaa aaaacgaatg 3 54 0 

aaaataactg aatttggagg ctggagtaat cagattactg ctttaatcag aaaccctcat 3600 

tgtgtttcta ccggagagag aatgtatttg ctgacaacca ttaaagtcag aagttttact 3660 

ccaggttatt gcaataaagt ataatgttta ttaaatgctt catttgtatg tcaagctttg 3720 

actctataag caattgcytt tttccaaaac agtggaattt gggctgctgt agcctatttt 3780 

tttag 3785 

<210> 45 

<211> 480 

<212> DNA 

<213> Homo sapiens 

<400> 45 

caagatgcaa gcaccagcct tcagggacaa gaaacagggg gtctcagcca agaatcaagg 60 
tgcccatgac ccagactatg agaatatcac cttggccttc aaaaatcagg accatgcaaa 120 
gggtggtcat tcacgaccca cgagccaagt cccagcccag tgcaggccgc cctcagactc 180 
cacccaggtc ccctgctggt tgtacagagc catcctgagc ctgtacatcc tcctggccct 2 40 
ggcctttgtc ctctgcatca tcctgtcagc cttcatcatg gtgaagaatg ctgagatgtc 3 00 
caaggagctg ctgggcttta aaagggagct ttggaatgtc tcaaactccg tacaagcatg 3 60 
cgaagagaga cagaagagag gctgggawtc cgttcagcag agcatcacca tggtcaggag 420 
caagattgat agattagaga cgacattagc aggcataaaa aacattgaca caaaggtaca 4 80 

<210> 46 

<211> 1010 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (844) 
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<223> n equals a,t,g, or c 
<400> 46 

gagagagaga gagagagaga gagagagaga ggtgttccag gagccgaatc agaaatgtca 60 

tcctcaggca cgccagactt acctgtccta ctcaccgatt tgaagattca atatactaag 120 

atcttcataa acaatgaatg gcatgattca gtgagtggca agaaatttcc tgtctttaat 180 

cctgcaactg aggaggagct ctgccaggta gaagaaggag ataaggagga tgttgacaag 240 

gcagtgaagg ccgcaagaca ggcttttcag attggatcyc cgtggcgtac tatggatgct 300 

tccgagaggg ggcgactatt atacaagttg gctgatttaa tcgaaagaga tcgtctgctg 360 

ctggcgacaa tggagtcaat gaatggtgga aaactctatt ccaatgcata tctgaatgat 420 

ttagcaggct gcatcaaaac attgcgctac tgtgcaggtt gggctgacaa gatccagggc 480 

cgtacaatac caattgatgg aaattttttt acatatacaa gacatgaacc tattggtgta 540 

tgtggccaaa tcattccttg gaatttcccg ttggttatgc tcatttggaa gatagggcct 600 

gcactgagct gtggaaacac agtgggttgt caaaccagca gagcaaactc ctctcactgc 660 

tctccacgtg gcatctttaa taaaagaggc agggtttcct cctggagtag tgaatattgt 720 

tcctggttat gggcctacag caggggcagc catttyttct cacatggata tagacaaagt 780 

agccttcaca ggrtcaacag aggttggcaa gttgatcaaa gaagctgccg ggaaaagcaa 840 

tctngaagag ggtgaccctg gagctttgra ggaaagagcc cttgcattgt gktagctgat 900 

gccgattgga caatgctgtt gratttkcac acctggggta ttytaccacc agggccaktt 960 

tgtwtaccgc accaggtttt ttttgggagr aycatttatg atgagttgtc 1010 

<210> 47 

<211> 3773 

<212> DNA 

<213> Homo sapiens 

<400> 47 

ccttatactg atgttgctgg tcgctttggc agagtggaag aggaagctgc ccagaagaac 60 
atggccctca agaagatccg ggagctggaa tctcagatct ctgaactcca ggaagacctg 120 
gagtctgagc gtgcttccag gaataaagct gagaagcaga aacgggacct tggggaagag 180 
ctagaggcgc tgaaaacaga gttggaggac acgctggatt ccacagctgc ccagcaggag 240 
ctcaggtcaa aacgtgagca ggaggtgaac atcctgaaga agaccctgga ggaggaggcc 300 
aagacccacg aggcccagat ccaggagatg aggcagaagc actcacaggc cgtggaggag 360 
ctggcggaca gctggagcag acgaagcggg tgaaagcaaa cctcgagaag gcaaagcaga 420 
ctctggagaa cgagcggggg gagctggcca acgaggtgaa ggtgctgctg cagggcaaag 480 
gggactcgga gcacaagcgc aagaaaktgg aggcgcagyt gcaggagctg caggtcaagt 540 
tcaacgaggg agagcgcgtg cgcacagagc tggccgacaa ggtcaccaag ctgcaggtgg 600 
agctggacaa cgtgaccggg cttctcagcc agtccgacag caagtccagc aagctcacca 660 
aggacttctc cgcgctggag tcccagctgc aggacactca ggagctgctg caggaggaga 720 
accggcagaa gctgagcctg agcaccaagc tcaagcaggt ggaggacgag aagaattcct 780 
tccgggagca gctggaggag gaggaggagg ccaagcacaa cctggagaag cagatcgcca 84 0 
ccctccatgc ccaggtggcc gacatgaaaa agaagatgga ggacagtgtg gggtgcctgg 900 
aaactgctga ggaggtgaag aggaagctcc agaaggacct ggagggcctg agccagcggc 960 
acgaggagaa ggtggccgcc tacgacaagc tggagaagac caagacgcgg ctgcagcagg 1020 
agctggacga cctgctggtg gacctggacc accagcgcca gagcgcgtgc aacctggaga 1080 
agaagcagaa gaagtttgac cagctcctgg cggaggagaa gaccatctct gccaagtatg 1140 
cagaggagcg cgaccgggct gaggcggagg cccgagagaa ggagaccaag gctctgtcgc 1200 
tggcccgggc cctggaggaa gccatggagc agaaggcgka ytggtagcgk ctcaacaagc 1260 
agttccgcac ggagatggag gaccttatga gctccaagga tgatgtgggc aagagtgtcc 132 0 
acgagctgga gaagtccaag cgggccctag agcagcaggt ggaggagatg aagacgcagc 13 80 
tggaagagct ggaggacgag ctgcakgcca ccgaagatgc caagctgcgg ttggaggtca 1440 
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acctgcaggc catgaaggcc cagttcgagc gggacctgca gggccgggac gagcagagcg 1500 
aggagaagaa gaagcagctg gtcagacagg tgcgggagat ggaggcagag ctggaggacg 1560 
agaggaagca gcgctcgatg gcagtggccg cccggaagaa gctggagatg gacctgaagg 1620 
acctggaggc gcacatcgac tcggccaaca agaaccggga cgaagccatc aaacagctgc 1680 
ggaagctgca ggcccagatg aaggactgca tgcgcgagct ggatgacacc cgcgcctctc 1740 
gtgaggagat cctggcccag gccaaagaga acgagaagaa gctgaagagc atggaggccg 1800 
agatgatcca gttgcaggag gaactggcag ccgcggagtg ccaagcgcca ggcccagcag 1860 
gagcgggatg agctggctga cgagatcgcc aacagcagcg gcaaaggagc cctggcktta 1920 
gaggagaagc ggcgtctgga ggcccgcatc gcccagctgg aggaggagct ggaggaggag 1980 
cagggcaaca cggagctgat caacgaccgg ctgaagaagg ccaacctgca gatcgaccag 2040 
atcaacaccg acctgaacct ggagcgcasc acgcccagaa gaacgagaat gctcggcagc 2100 
agctggaacg ccagaacaag gagcttaagg tcaagctgca ggagatggag ggcactgtca 2160 
agtccaagta caaggcctcc atcaccgccc tcgaggccaa gattgcacag ctggaggagc 2220 
agctggacaa cgagaccaag gagcgccagg cagcctgcaa acaggtgcgt cggaccgaga 22 80 
agaagctgaa ggatgtgctg ctgcaggtgg atgacgagcg gaggaacgcc gagcagtaca 2340 
aggaccaggc cgacaaggca tctacccgcc tgaagcagct caagcggcag ctggaggagg 2400 
ccgaagagga ggcccagcgg gccaacgsct cccgccggaa actgcagcgc gagctggagg 2460 
acgccactga gacggccgat gccatgaacc gcgaagtcag ctccctaaag aacaagctca 2520 
ggcgcgggga cctgccgttt gtcgtgcccc gccgaatggc ccggaaaggc gccggggatg 2580 
gctccgacga agaggtagat ggcaaagcgg atggggctga ggccaaacct gccgaataag 2640 
cctcttctcc tgcagcctga gatggatgga cagacagaca ccacagcctc cccttcccag 2700 
accccgcagc acgcctctcc ccaccttctt gggactgctg tgaacatgcc tcctcctgcc 2760 
ctccgccccg tccccccatc ccgtttccct ccaggtgttg ttgagggcat ttggcttcct 2820 
ctgctgcatc cccttccagc tccctcccct gctcagaatc tgataccaaa gagacagggc 2880 
ccgggcccag gcagagagcg accagcaggc tcctcagccc tctcttgcca aaaagcacaa 2940 
gatgttgagg cgagcagggc aggcccccgg ggaggggcca gagttttcta tgaatctatt 3000 
tttcttcaga ctgaggcctt ttggtagtcg gagcccccgc agtcgtcagc ctccctgacg 3060 
tctgccacca gcgcccccac tcctcctcct ttctttgctg tttgcaatca cacgtggtga 3120 
cctcacacac ctctgcccct tgggcctccc actcccatgg ctctgggcgg tccagaagga 3180 
gcaggccctg ggcctccacc tctgtgcagg gcacagaagg ctggggtggg gggargagtg 3240 
gattcctccc caccctgtcc caggcagcgc cactgtccgc tgtctccctc ctgattctaa 3300 
aatgtctcaa gtgcaatgcc ccctcccctc ctttaccgag gacagcctgc ctctgccaca 3360 
gcaaggctgt cggggtcaag ctggaaaggc cagcagcctt ccagtggctt ctcccaacac 3420 
tcttggggac caaatatatt taatggttaa gggacttgtc ccaagtctga cagccagagc 3480 
gttagagggg ccagcggcct cccaggcgat cttgtgtcta ctctaggact gggcccgagg 3540 
gtggtttacc tgcaccgttg actcagtata gtttaaaaat ctgccacctg cacaggtatt 3600 
tttgaaagca aaataaggtt ttcttttttc ccctttcttg taataaatga taaaattccg 3660 
agtctttctc amtgcctttg tttagaagag agtagctcgt cctcamtggt ctacactggk 3720 
tgccgaattt acttgtawtc ctaactgktt tgkawawgct gcattgagac tta 3773 

<210> 48 

<211> 1462 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (952) 

<223> n equals a,t f g, or c 



<220> 
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<221> misc feature 
<222> (1391) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1458) 

<223> n equals a,t,g, or c 



<400> 48 

gggcagagcg gcggctccgg 
cagcatggcc gagaagcggc 
caaggacagc cccagtaagg 
cttattcacc gttataactt 
gtatgaaaga gccatcatct 
tggtttgttt tttattctgc 
ttcatttgat attcctcctc 
tggtgtggtc tattaccgcg 
tgactcagca acccgtcttt 
tctttctcag atcctctctg 
tgatgccact gatgcctggg 
acctgtgcag ctccagagag 
caaggttatt gcagccgaag 
ggtcatcact gaatctcctg 
tgctgctgag aaaaactcaa 
cataggggca aaacacagcc 
tgaagtcggg gaccaaatta 
catatgtcaa ttgtggtgtt 
gttagcttgt aaatactgag 
tagttaaaag tttgtatttt 
ttccactgac tcattctgaa 
aactgccacc tgacaccgct 
acaaccagct tctccaggtc 
cygrgakggg ntttcacyct 
ctcactggca acctccgnct 



gtttggcaac gaggacgggg 
acacacggga ctccgaagcc 
gccttggacc ttgcggatgg 
tcccaatctc aatatggatg 
ttagattggg tcgcatttta 
catgcactga cagcttcatc 
aggagatcct cacaaaggat 
ttcagaatgc aaccctggct 
tggcacaaac tactctgagg 
acagagaaga aattgcacac 
gaataaaggt ggagcgtgtg 
ctatggctgc agaagcagaa 
gagaaatgaa tgcatccagg 
cagcccttca gctccgatac 
caattgtctt ccctctgccc 
atctaggcta gtgtagagat 
gcctttaact cataaagaga 
cccagaatgt atagcagtta 
agattggtga tttatataag 
tagattatta tgtagtaggt 
ccccctaagc acccaggcca 
gactggctaa atgctttgca 
atatgtgcct tacctccaga 
tgttgcccag gctgggagtg 
cc 



gagtgcgact gcgtctcggg 60 
cagcggctcc ccgactcctt 120 
attttggtgg cgttctcatt 180 
tgcataaaga ttataaaaga 240 
caaggaggag ccaaaggacc 300 
aaagtggaca tgagaactat 360 
tcagtgacaa ttagcgtgga 420 
gtggcaaata tcaccaacgc 480 
aatgttctgg gcaccaagaa 540 
aacatgcagt ctactctgga 600 
gaaattaagg atgtgaaact 660 
gcgtcccgcg aggcccgcgc 720 
gctctgaaag aagcctccat 780 
ctgcagacac tgaccaccat 840 
atagatatgc tgcaaggaat 900 
gagcgctagc tntccaagca 960 
gggtagggct tttctttttc 1020 
taaaaatagg tgaaagaatt 1080 
gtaatctgtt agtcttaaaa 1140 
tagatccctc ttgttttgac 1200 
gaggcaagaa cctgggctgt 1260 
gaaagtgatg accttacacc 1320 
gagtcttttt tttttttttt 1380 
caatagcatg attcttcggg 1440 

1462 



<210> 49 

<211> 561 

<212> DNA 

<213> Homo sapiens 



<400> 49 

ggcgagcggc cgctcgcgat ctagaacgaa 
tccagcagca gtcggcttct ctacgcagaa 
cttctccctc cccttcttgt tttcggcttt 
cagcaacgtt accaacaaga cagatcctcg 
tctcaacact cttgtggtca agaaatctga 
aattgtgggc tgctctgttc ataagggctt 
tgcccgggct gctgtagcag gagaggatgg 
taacctggct gcagagccaa aagtgaaccg 
ggagatgtac ggctcctctt ttgacttgga 



gactgagcgg ttgtggccgc gttgccgacc 60 
cccgggagta ggagactcag aatcgaatct 120 
gtgagaaacc ttaccatcaa acacgatggc 180 
ctccatgaac tcccgtgtat tcattgggaa 240 
tgtggaggca atcttttcga agtatggcaa 300 
tgccttcgtt cagtatgtta atgagagaaa 360 
cagaatgatt gctggccagg ttttagatat 420 
aggaaaagca ggtgtgaaac gatctgcagc 480 
ctatgacttt caacgggact attatgatag 540 
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gatgtacagt tacccagcac g 561 

<210> 50 

<211> 1211 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1189) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1191) 

<223> n equals a,t,g, or c 



<400> 50 

ggcggttcag ccatgaggct ggctgtgctt ttctcggggg ccctgctggg gctactggca 60 
gcccagggga cagggaatga ctgtcctcac aaaaaatcag ctactttgct gccatccttc 120 
acggtgamac ccacggttac agagagcact ggaacaacca gccacaggac taccaagagc 180 
cacaaaacca ccactcacag gacaaccacc acaggcacca ccagccacgg acccacgact 240 
gccactcaca accccaccac caccagccat ggaaacgtca cagttcatcc aacaagcaat 300 
agcactgcca ccagccaggg accctcaact gccactcaca gtcctgccac cactagtcat 360 
ggaaatgcca cggttcatcc aacaagcaac agcactgcca ccagcccagg attcaccagt 420 
tctgcccacc cagaaccacc tccaccctct ccgagtccta gcccaacctc caaggagacc 480 
attggagact acacgtggac caatggttcc cagccctgtg tccacctcca agcccagatt 540 
cagattcgag tcatgtacac aacccagggt ggaggagagg cctggggcat ctctgtactg 600 
aaccccaaca aaaccaaggt ccagggaagc tgtgagggtg cccatcccca cctgcttctc 660 
tcattcccct atggacacct cagctttgga ttcatgcagg acctccagca gaaggttgtc 720 
tacctgagct acatggcggt ggagtacaat gtgtccttcc cccacgcagc acagtggaca 780 
ttctcggctc agaatgcatc ccttcgagat ctccaagcac ccctggggca gagcttcagt 840 
tgcagcaact cgagcatcat tctttcacca gctgtccacc tcgacctgct ctccctgagg 900 
ctccaggctg ctcagctgcc ccacacaggg gtctttgggc aaagtttctc ctgccccagt 960 
gaccggtcca tcttgctgcc tctcatcatc ggcctgatcc ttcttggcct cctcgccctg 1020 
gtgcttattg ctttctgcat catccggaga cgcccatccg cctaccaggc cctctgagca 1080 
tttgcttcaa accccagggc actgaggggg ttggggtgtg gtgggggggt accttatttc 1140 
ctcgacacgc aactggctca aagtgtggga ttataagcgt gagcaacgng ncggctgctt 1200 
aaattattta t 1211 



<210> 51 

<211> 1600 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (41) 

<223> n equals a,t,g, or c 



<220> 
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<221> misc feature 
<222> (44) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1235) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1567) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1579) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1600) 

<223> n equals a,t,g, or c 



<400> 51 

ggccggccga gttccgggct gcgcagtcca gggcctgggc nacnttcctt caagaaaaca 60 
agcagcttct gcgcagacgt gctggcccag gacctgcata agccagcttt cgaggcagac 120 
atatctgagc tcatcctttg ccagaacgag gttgactacg ctctcaagaa ccttcaggcc 180 
tggatgaagg atgaaccacg gtccacgaac ctgttcatga agctggactc ggtcttcatc 240 
tggaaggaac cctttggcct ggtcctcatc atcgcaccct ggaactaccc actgaacctg 300 
accctggtgc tcctggtggg cgccctcgcs gcaggaaatt gcgtggtgct gaagccgtca 360 
gaaatcagcc agggcacaga gaaggtcctg gctgaggtgc tgccccagta cctggaccag 420 
agctgctttg ccgtggtgct gggcggaccc caggagacag ggcagctgct agagcacaag 480 
ttggactaca tcttcttcac agggagccct cgtgtgggca agattgtcat gactgctgcc 540 
accaagcacc tgacgcctgt caccctggag ctggggggca agaacccctg ctacgtggac 600 
gacaactgcg acccccagac cgtggccaac cgcgtggcct ggttctgcta cttcaatgcc 660 
ggccagacct gcgtggcccc tgactacgtc ctgtgcagcc ccgagatgca ggagaggctg 720 
ctgcccgccc tgcagagcac catcacccgt ttctatggcg acgaccccca gagctcccca 780 
aacctgggcc gcatcatcaa ccagaaacag ttccagcggc tgcgggcatt gctgggctgc 840 
ggccgygtgg ccattggggg ccagagcray gagagcgatc gytacatcgc ccccacggtg 900 
ctggtggayg tgcaggagay ggagcctgtg atgcaggagg agatcttcgg gcccatcctg 960 
cccatcgtga acgtgcagag cttggacgag gccatcgagt tcatcaaccg gcgggagaag 1020 
cccctggccc tgtacgcctt ctccaacagc agccaggtgg tcaagcgggt gctgacccag 1080 
accagcagcg ggggcttctg tgggaacgac ggcttcatgc acatgaccct ggccagcctg 1140 
ccttttggag gagtgggtgc cagtgggatg ggccggtacc atggcaagtt ctccttcgac 1200 
accttctccc accatcgcgc ctgcctcctg cgcanccggg gatggagaag ctcaacgccc 1260 
tccgctaccc gccgcaatcg ccgcgccgcc tgaggatgct gctggtggcc atggaggccc 1320 
aaggctgcag ctgcacactg ctctgagccc ttccccaggc ccaggctgta gaccaccatg 1380 
acagctgtcg cctgcggctg gtggagacgg ggcctgggct cccgggcccg aggaggaaaa 1440 
ggattgccaa ggctccaggg camcccttca aagcagcgcy tgccttcctt ccctcctggg 1500 
tctttcctyt tcctgscttm agcttcttcc ttmagcsggt cccaaacatg agagccgagg 1560 
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ttgggangca ttgggaaana gtgcagtgac tcaacccctn 1600 

<210> 52 

<211> 1568 

<212> DNA 

<213> Homo sapiens 

<400> 52 

aattccagaa aggaaataat ctcctgtcaa gagttaatat gttgaaaaat aggcttcaat 60 

cattggaagc aattgagaaa gatttcctaa aaaacaaatt aaatcaagac tctgggaaat 120 

ccacaacagc attacaccaa gaaaacaata agattaagga gctctctcaa gaagtggaaa 180 

gactgaaact gaagctaaag gacatgaaag ccattgagga tgacctcatg aaaacagaag 2 40 

atgaatatga gactctagaa cgaggtatgc twatgaacga gacaaagctc aatttttatc 300 

taaagagcta gaacatgtta aaatggaact tgctaagtac aagttagcag aaaagacaga 3 60 

gaccagccat gaacaatggc ttttcaaaag gcttcaagaa gaagaagcta agtcagggca 420 

cctctcaaga gaagtggatg cattaaaaga gaaaattcat gaatacatgg caactgaaga 4 80 

cctaatatgt cacctccagg gagatcactc agtcctgcaa aaaaaactaa atcaacaaga 540 

aaacaggaac agagatttag gaagagagat tgaaaacctc actaaggagt tagagaggta 600 

ccggcatttc agtaagagcc tcaggcctag tctcaatgga agaagaattt ccgatcctca 660 

agtattttct aaagaagttc agacagaagc agtagacaat gaaccacctg attacaagag 720 

cctcattcct ctggaacgtg cagtcatcaa tggtcagtta tatgaggaga gtgagaatca 7 80 

agacgaggac cctaatgatg agggatctgt gctgtccttc aaatgcagcc agtctactcc 840 

atgtcctgtt aacagaaagc tatggattcc ctggatgaaa tccaaggagg gccatcttca 900 

gaatggaaaa atgcaaacta aacccaatgc caactttgtg caacctggag atctagtcct 960 

aagccacaca cctgggcagc cacttcatat aaaggttact ccagaccatg tacaaaacac 1020 

agccactctt gaaatcacaa gtccaaccac agagagtcct cactcttaca cgagtactgc 1080 

agtgataccg aactgtggca cgccaaagca aaggataacc atcctccaaa acgcctccat 1140 

aacaccagta aagtccaaaa cctctaccga agacctcatg aatttagaac aaggcatgtc 1200 

cccaattacc atggcaacct ttgccagagc acagacccca gagtcttgtg gttctctaac 12 60 

tccagaaagg acaatgtccc ctattcaggt tttggctgtg actggttcag ctagctctcc 1320 

tgagcaggga cgctccccag aaccaacaga aatcagtgcc aagcatgcga tattcagagt 1380 

ctccccagac cggcagtcat catggcagtt tcagcgttca aacagcaata gctcaagtgt 1440 

gataactact gaggataata aaatccacat tcacttagga agtccttaca tgcaarctgt 1500 

agccagccct gtgagacctg ccagcccttc agcaccactg caggataacc gaactcaagg 1560 

cttaatta 1568 

<210> 53 

<211> 1043 

<212> DNA 

<213> Homo sapiens 

<400> 53 

gcgggagccc aggccagctt tggggttgtc cctggacttg tcttggttcc agaacctgac 60 

gacccggcga cggcgacgtc tcttttgact aaaagacagt gtccagtgct ccagcctagg 120 

agtctacggg gaccgcctcc cgcgccgcca ccatgcccaa cttctctggc aactggaaaa 180 

tcatccgatc ggaaaacttc gaggaattgc tcaaagtgct gggggtgaat gtgatgctga 240 

ggaagattgc tgtggctgca gcgtccaagc cagcagtgga gatcaaacag gagggagaca 300 

ctttctacat caaaacctcc accaccgtgc gcaccacaga gattaacttc aaggttgggg 360 

aggagtttga ggagcagact gtggatggga ggccctgtaa gagcctggtg aaatgggaga 420 

gtgagaataa aatggtctgt gagcagaagc tcctgaaggg agagggcccc aagacctcgt 4 80 

ggaccagaga actgaccaac gatggggaac tgatcctgac catgacggcg gatgacgttg 540 
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tgtgcaccag ggtctacgtc cgagagtgag tggccacagg tagaaccgcg gccgaagccc 600 

accactggcc' atgctcaccg ccctgcttca ctgccccctc cgtcccaccc cctccttcta 660 

ggatagcgct ccccttaccc cagtcacttc tgggggtcac tgggatgcct cttgcagggt 720 

cttgctttct ttgacctctt ctctcctccc ctacaccaac aaagaggaat ggctgcaaga 780 

gcccagatca cccattccgg gttcactccc cgcctcccca agtcagcagt cctagcccca 840 

aaccagccca gagcagggtc tctctaaagg ggacttgagg gcctgagcag gaaagactgg 900 

ccctctagct tctacccttt gtccctgtag cctatacagt ttagaatatt tatttgttaa 960 

ttttattaaa atgctttaaa aaaawaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaag 102 0 

ggcggccgct cgcgatctag aac 1043 

<210> 54 

<211> 2571 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (2556) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2570) 

<223> n equals a,t,g, or c 
<400> 54 

gagcagagaa gaaatccaca aagactcaca gtctgctggt gggcagagaa gacagaaacg 60 

acatgagcac agcaggaaaa gtaatcaaat gcaaagcagc tgtgctatgg gaggtaaaga 12 0 

aacccttttc cattgaggat gtggaggttg cacctcctaa ggcttatgaa gttcgcatta 180 

agatggtggc tgtaggaatc tgtcgcacag atgaccacgt ggttagtggc aacctggtga 2 40 

ccccccttcc tgtgatttta ggccatgagg cagccggcat cgtggagagt gttggagaag 300 

gggtgactac agtcaaacca ggtgataaag tcatcccgct ctttactcct cagtgtggaa 3 60 

aatgcagagt ttgtaaaaac ccggagagca actactgctt gaaaaatgat ctaggcaatc 420 

ctcgggggac cctgcaggat ggcaccagga ggttcacctg cagggggaag cccatycacc 4 80 

acttccttgg caycagcacc ttctcccagt acacggtggt ggatgagaat gcagtggcca 540 

aaattgatgc agcctcgccc ctggagaaag tctgcctcat tggctgtgga ttctcgactg 600 

gttatgggtc tgcagttaac gttgccaagg tcaccccagg ctctacctgt gctgtgtttg 660 

gcctgggagg ggtcggccta tctgctgtta tgggctgtaa agcagctgga gcagccagaa 720 

tcattgcggt ggacatcaac aaggacaaat ttgcaaaggc caaagagttg ggtgccactg 7 80 

aatgcatcaa ccctcaagac tacaagaaac ccatccagga agtgctaaag gaaatgactg 840 

atggaggtgt ggatttttcg tttgaagtca tcggtcggct tgacaccatg atggcttccc 900 

tgttatgttg tcatgaggca tgtggcacaa gcgtcatcgt aggggtacct cctgcttccc 960 

agaacctctc aataaaccct atgctgctac tgactggacg cacctggaag ggggctgttt 1020 

atggtggctt taagagtaaa gaaggtatcc caaaacttgt ggctgatttt atggctaaga 1080 

agttttcact ggatgcgtta ataacccatg ttttaccttt tgaaaaaata aatgaaggat 114 0 

ttgacctgct tcactctggg aaaagtatcc gtaccgtcct gacgttttga ggcaatagag 1200 

atgccttccc ctgtagcagt cttcagcctc ctctacccta caagatctgg agcaacagct 1260 

aggaaatatc attaattcag ctcttcagag atgttatcaa taaattacac atgggggctt 1320 

tccaaagaaa tggaaattga tgggaaatta tttttcagga aaatttaaaa ttcaagtgag 13 80 

aagtaaataa agtgttgaac atcagctggg gaattgaagc caacaaacct tccttcttaa 1440 

ccattctact gtgtcacctt tgccattgag gaaaaatatt cctgtgactt cttgcatttt 1500 
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tggtatcttc ataatcttta gtcatcgaat cccagtggag gggacccttt tacttgccct 1560 

gaacatacac atgctgggcc attgtgattg aagtcttcta actctgtctc agttttcact 1620 

gtcgacattt tcctttttct aataaaaatg taccaaatcc ctggggtaaa agctagggta 1680 

aggtaaagga tagactcaca tttacaagta gtgaaggtcc ragagttcta aatacaggaa 1740 

atttcttagg aactcaaata aaatgcccca cattttacta cagtaaatgg cagtgttttt 1800 

atgactttta tactatttct ttatggtcga tatacaattg attttttaaa ataatagcag 1860 

atttcttgct tcatatgaca aagcctcaat tactaattgt aaaaactgaa ctattcccag 192 0 

aatcatgttc aaaaaatctg taatttttgc tgatgaaagt gcttcattga ctaaacagta 1980 

ttagtttgtg gctataaatg attatttaga tgatgactga aaatgtgtat aaagtaatta 2 04 0 

aaagtaatat ggtggcttta agtgtagaga tgggatggca aatgctgtga atgcagaatg 2100 

taaaattggt aactaagaaa tggcacaaac accttaagca atatattttc ctagtagata 2160 

tatatataca catacatata tacacatata caaatgtata tttttgcaaa attgttttca 2220 

atctagaact tttctattaa ctaccatgtc ttaaaatcaa gtctataatc ctagcattag 2280 

tttaatattt tgaatatgta aagacctgtg ttaatgcttt gttaatgctt ttcccactct 2340 

catttgttaa tgctttccca ctctcagggg aaggatttgc attttgagct ttatctctaa 24 00 

atgtgacatg caaagattat tcctggtaaa ggaggtagct gtctccaaaa atgctattgt 2460 

tgcaatatct acattctatt tcatattatg aaagacctta gacataaagt aaaatagttt 2 52 0 

atcattraaa amaaaaaaaa aaaaaaaaaa aaaaanaaaa aaaaaaaaan a 2 571 

<210> 55 

<211> 1302 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1282) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1301) 

<223> n equals a,t,g, or c 
<400> 55 

gcggacgctg ggtckcccat ccgcgtctgt tctgcctcac tcccgagctc tactgactcc 60 
caamagagcg cccaagaaga aaatggccat aagtggagtc cctgtgctag gatttttcat 120 
catagctgtg ctgatgagcg ctcaggaatc atgggctatc aaagaagaac atgtgatcat 180 
ccaggccgag ttctatctga atcctgacca atcaggcgag tttatgtttg actttgatgg 240 
tgatgagatt ttccatgtgg atatggcaaa gaaggagacg gtctggcggc ttgaagaatt 3 00 
tggacgattt gccagctttg aggctcaagg tgcattggcc aacatagctg tggacaaagc 3 60 
caacctggaa atcatgacaa agcgctccaa ctatactccg atcaccaatg tacctccaga 420 
ggtaactgtg ctcacgaaca gccctgtgga actgagagag cccaacgtcc tcatctgttt 480 
catcgacaag ttcaccccac cagtggtcaa tgtcacgtgg cttcgaaatg gaaaacctgt 540 
caccacagga gtgtcagaga cagtcttcct gcccagggaa gaccaccttt tccgcaagtt 600 
ccactatctc cccttcctgc cctcaactga ggacgtttac gactgcaggg tggagcactg 660 
gggcttggat gagcctcttc tcaagcactg ggagtttgat gctccaagcc ctctcccaga 720 
gactacagag aacgtggtgt gtgccctggg cctgactgtg ggtctggtgg gcatcattat 78 0 
tgggaccatc ttcatcatca agggagtgcg caaaagcaat gcagcagaac gcagggggcc 840 
tctgtaaggc acatggaggt gatggtgttt cttagagaga agatcactga agaaacttct 900 
gctttaatga ctttacaaag ctggcaatat tacaatcctt gacctcagtg aaagcagtca 960 
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tcttcagcgt tttccagccc tatagccacc ccaagtgtgg ttatgcctcc tcgattgctc 1020 
cgtactctaa catctagctg gcttccctgt ctattgcctt ttcctgtatc tattttcctc 1080 
tatttcctat cattttatta tcaccatgca atgcctctgg aataaaacat acaggagtct 1140 
gtctctgcta tggaatgccc catggggcat ctcttgtgta cttattgttt aaggtttcct 1200 
caaactgtga tttttctgaa cacaataaac tattttgatg ggtggaaaaa aaaaaaaaaa 1260 
aaaaaaaagg gggggcccgg tnccccaatc ccccccaaaa nt 1302 



<210> 56 
<211> 1437 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1428) 

<223> n equals a,t,g, or c 



<400> 56 

gccggagcag ggaggtgaga ggctcagctg ccctccagaa ctcctccctg gggacaaccc 60 
ctcccagcca atagcacagc ctaggtcccc ctatataagg ccacggctgc tggcccttcc 120 
tttgggtcag tgtcacctcc aggatacaga cagcccccct tcagcccagc ccagccaggt 180 
ctcctacacc gccaccatgc cattcggtaa cacccacaac aagttcaagc tgaattacaa 240 
gcctgaggag gagtaccccg acctcagcaa acataacaac cacatggcca aggtactgac 300 
ccttgaactc tacaagaagc tgcgggacaa ggagactcca tctggcttca ctgtagacga 360 
tgtcatccag acaggagtgg acaacccagg tcaccccttc atcatgaccg tgggctgcgt 420 
ggctggtgat gaggagtcct acgaagtttt caaggaactc tttgacccca tcatctcgga 480 
tcgccacggg ggctacaaac ccactgacaa gcacaagact gacctcaacc atgaaaacct 540 
caagggtgga gacgacctgg accccaacta cgtgctcagc agccgcgtcc gcactggccg 600 
cagcatcaag ggctacacgt tgcccccaca ctgctcccgt ggcgagcgcc gggcggtgga 660 
gaagctctct gtggaagctc tcaacagcct gacgggcgag ttcaaaggga agtactaccc 720 
tctgaagagc atgacggaga aggagcagca gcagctcatc gatgaccact tcctgttcga 780 
caagcccgtg tccccgctgc tgctggcctc aggcatggcc cgcgactggc ccgacgcccg 840 
tggcatctgg cacaatgaca acaagagctt cctggtgtgg gtgaacgagg aggatcacct 900 
ccgggtcatc tccatggaga aggggggcaa catgaaggag gttttccgcc gcttctgcgt 960 
agggctgcag aagattgagg agatctttaa gaaagctggc caccccttca tgtggaacca 1020 
gcacctgggc tacgtgctca cctgcccatc caacctgggc actgggctgc gtggaggcgt 1080 
gcatgtgaag ctggcgcacc tgagcaagca ccccaagttc gaggagatcc tcacccgcct 1140 
gcgtctgcag aagaggggta caggtggcgt ggacacagct gccgtgggct cagtatttga 1200 
cgtgtccaac gctgatcggc tgggctcgtc cgaagtagaa caggtgcagc tggtggtgga 1260 
tggtgtgaag ctcatggtgg aaatggagaa gaagttggag aaaggccagt ccatcgacga 1320 
catgatcccc gcccagaagt aggcgcctgc cacctgccac cgactgytgg caggtctctt 1380 
ctttccagag tccaacccac caggagctct gttatgagag ctccaganac tcgagct 1437 



<210> 57 

<211> 2033 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1012) 
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<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1014) 

<223> n equals a,t f g, or c 
<220> 

<221> misc feature 
<222> (1016) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1964) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2029) 

<223> n equals a,t,g, or c 
<400> 57 

ggcacgagga gggagccacg gccagcggct gtaacacttc atggctctta ctccacctct 60 
cttgctcctc tctgaaggga ccatgacctt gggctccccc aggaaaggcc ttctgatgct 120 
gctgatggcc ttggtgaccc agggagaccc tgtgaagccg tctcggggcc cgctggtgac 180 
ctgcacgtgt gagagcccac attgcaaggg gcctacctgc cggggggcct ggtgcacagt 240 
agtgctggtg cgggaggagg ggaggcaccc ccaggaacat cggggctgcg ggaacttgca 300 
cagggagctc tgcagggggc gccccaccga gttcgtcaac cactactgct gcgacagcca 360 
cctctgcaac cacaacgtgt ccctggtgct ggaggccacc caacctcctt cggagcarcc 420 
gggaacagat ggccagctgg ccctgatcct gggccccgtg ctgccttgct ggcccctggt 480 
ggcccctggg tgtccctggg cctgtggcat gtccgacgga ggcaggagaa gcagcgtggc 540 
ctgcacagcg agctgggara rtccagtctc atccctgaaa gcatctgagc agggcgacag 600 
catgttgggg gacctccctg gacagtgact gcaccacagg gagtggctca gggctcccct 660 
tcctggtgca gaggacagtg gcacggcagg ttgccttggt ggagtgtgtg ggaaaaggcc 720 
gctatggcga agtgtggcgg ggcttgtggc acggtgagag tgtggccgtc aagatcttct 780 
cctcgaggga tgaacagtcc tggttccggg agactgagat ctataacaca gtgttgctca 84 0 
gacacgacaa catcctaggc ttcatcgcct cagacatgac ctcccgcaac tcgagcacgc 900 
agctgtggct catcacgcac taccacgagc acggctccct ctacgacttt ctgcagagac 960 
agacgctgga gccccatctg gctctgaggc tagctgtgtc cgcggcatgc rncntnggcg 1020 
cacctgcacg tggagatctt yggtacacag ggcaaaccag ccattgccca ccgcgacttc 1080 
aagagccgca atgtgctggt caagagcaac ctgcagtgtt gcatcgccga cctgggcctg 1140 
gctgtgatgc actcacaggg cagcgattac ctggacatcg gcaacaaccc gagagtgggc 1200 
accaagcggt acatggcacc cgaggtgctg gacgagcaga tccgcacgga ctgctttgag 1260 
tcctacaagt ggactgacat ctgggccttt ggcctggtgc tgtgggagat tgcccgccgg 1320 
accatcgtga atggcatcgt ggaggactat agaccaccct tctatgrtgt ggtgcccaat 1380 
gaccccagct ttgaggacat gaagaaggtg gtgtgtgtgg atcagcagac ccccaccatc 144 0 
cctaaccggc tggctgcaga cccggtcctc tcaggcctag ctcagatgat gcgggagtgc 1500 
tggtacccaa acccctctgc ccgactcamc gcgctgggat caagaagaca ctacaaaaaa 1560 
ttagcaacag tccagagawg cctaaagtga ttcaatagcc caggagcacc tgattccttt 162 0 
ctgcctgcag gggctggggg ggtggggggc agtggatggt gccctatctg ggtagaggta 1680 
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gtgtgagtgt ggtgtgtgct ggggatgggc agctgcgcct gcctgctcgg cccccagccc 1740 
acccagccaa aaatacagct gggctgaaac ctgatcccct gctgtctggc ctgctcaaag 1800 
cggcaggctc cctgacgcct ggctctctcc ccacccctat ggccagcatg gtgcaccccc 1860 
taccactccc gggacaggat gcaaaagagg ctccagagtc agagtgccaa gccagggaat 1920 
cccagtccca gactcagagc ccgggccttg caatttgccc cctnggccct tggatcaacc 1980 
ccactgcccc accagagctg ccaaggtggc acaggggcct gttcaaccnc tgg 2033 



<210> 58 

<211> 1832 

<212> DNA 

<213> Homo sapiens 



<220> 

<22 1> misc feature 
<222> (335) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (357) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (423) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1778) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (1805) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (1814) 

<223> n equals a,t,g, or c 



<400> 58 

ggcacgaggg gggcggccac 
accacccgcc catgatcgct 
accaccagga ggtgatcctg 
acgggctgcg cgccgaggac 
ccggcggcga cgacgactac 
gcggcggcgg cggytcgttc 
aagagcggca agaagagtta 
ggngcaacaa gaagtgggag 



gggcacgccg gccaccacca 

ctgcagccgc tggtcaccga 

gtgcagacgc gcgaggaggt 

ggcttcgagg atcagattct 

attgaacaaa cgctggtcac 

gtcgtcggga ggcgnccgcg 

cctcagcggc ggggcgcgcg 

cagaagcagg tgcagatcaa 



ccaccaccat caccaccacc 60 

cgacccgacc caggtgcacc 120 

ggtgggcggc gacgactcgg 180 

catcccggtg cccgcgccgg 240 

cgtggcggcg gccggcaaga 300 

tcaagaaggg cggcggnaag 360 

gcgggcggcg sggcgcaccc 4 20 

gaccctggag ggcgagttct 4 80 
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cggtcaccat gtggtcctca gatgaaaaaa aagatattga ccatgagaca gtggttgaag 540 
aacagatcat tggagagaac tcacctcctg attattcaga atatatgaca ggaaagaaac 600 
ttcctcctgg aggaatacct ggcattgacc tctcagatcc caaacaactg gcagaatttg 660 
ctagaatgaa gccaagaaaa attaaagaag atgatgctcc aagaacaata gcttgccctc 720 
ataaaggctg cacaaagatg ttcagggata actcggccat gagaaaacat ctgcacaccc 780 
acggtcccag agtccacgtc tgtgcagaat gtggcaaagc ttttgttgag agttcaaaac 840 
taaaacgaca ccaactggtt catactggag agaagccctt tcagtgcacg ttcgaaggct 900 
gtgggaaacg cttttcactg gacttcaatt tgcgcacaca tgtgcgaatc cataccggag 960 
acaggcccta tgtgtgcccc ttcgatggtt gtaataagaa gtttgctcag tcaactaacc 1020 
tgaaatctca catcttaaca catgctaagg ccaaaaacaa ccagtgaaaa gaagagagaa 1080 
gacccttctc gaccacggga agcatcttcc agaagtgtga ttgggaataa atatgcctct 1140 
cctttgtata ttatttctag gaagaatttt aaaaatgaat cctacacacc taagggacat 1200 
gttttgataa agtagtaaaa attaaaaaaa aaaaacttta ctaagatgac attgctaaga 12 60 
tgctctatct tgctctgtaa tctcgtttca aaaacacagt gtttttgtaa agtgtggtcc 1320 
caacaggagg acaattcatg aacttcgcat caaaagacaa ttctttatac aacagtgcta 1380 
aaaatgggac ttcttttcac attcttataa atatgaagct cacctgttgc ttacaatttt 1440 
tttaattttg tattttccaa gtgtgcatat tgtacacttt tttggggata tgcttagtaa 1500 
tgctacgtgt gatttttctg gaggttgata actttgcttg cagtagattt tctttaaaag 1560 
aatgggcagt tacatgcata cttcaaaagt attttcctgt aaaaaaaaaa aagttatata 1620 
ggttttgttt gctatcttaa ttttggttgt attctttgat gttaacacat tttgtataat 1680 
tgtatcgtat agctgtattg aatccatgta ggtatccaaa tattaggatg tgatttaata 1740 
gtgttaatcc aatttaaaac cccatttttt aggtcacntt ttttttttcc caaaaaaaat 1800 
actgnccaga tgcnggatgt tccagggtaa at 1832 



<210> 59 

<211> 1406 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1382) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (1393) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1399) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1400) 

<223> n equals a,t,g, or c 



<400> 59 

gaagttaaag gcaaaattgt aaatcagtcg agatcgggtg ccttcagggt ggtatggctg 60 
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tataccaaaa ttgtaaatca ctacatgaag 
tggggtaggc agggggcggg cttacaggtt 
attggttaag gaagcaaagc tttgtctaaa 
gtctggccag gcccctcagg aagaaactga 
ctggtgttcc cccttatctg acgtctgtgt 
aaaagtagct caggggcacg tgttaaggat 
ttgtttgaaa ctgttatgac cttcttgctt 
gctgggtgcc tggagttttc ggtgaaggaa 
tgggaatccc cctggcacac cccaaagagg 
tgtatatttg gcttagcatc atacatttgc 
gtctctacta aaaatacaaa aattgtttag 
taaaattgct tttcttctga aaagaacaag 
tgaatcagca gtgcctgccc tagtcatagc 
ttggagcaaa acaaggaagc aaagcaaata 
ctattttgta ataattaaac tttgatgttg 
gcaacttgaa attcatggtc ttaaagtgag 
agtaatacca aaccataaag ttaaaatcta 
taaacataaa ttgtatttcc tgttttaatt 
attaggtaaa tgttttacaa attactgttt 
gcaagataat gtcctgtctt ctaagatgtg 
taaggtcctg gataattttt gtttgattat 
gtgaagtttt tgactgttaa taaaagaatc 
wngggggggg ggnccccann cccccc 



cttatatatt ■ ggtttggcct gaaagtgaag 120 
atggtggatt caaagactcc ctgatttgtg 180 
aacttggggt ccgcagaaag gaacattaag 2 40 
gagcaaagaa tggaggtcag agtttagtcc 300 
gaatccattt ggtgggggtc tgggtttctg 360 
gtctctaggt gactctaact tccctggcta 420 
atcagcttgc tggtttcctt ctcggggcga 480 
actcaagatt ctcctttatt tctgtgcttg 54 0 
ggtccctgct ccgtctcaca gggatctttt 600 
catgttgttt catcatctgc ctaatttact 660 
ctctgttttt cataatagaa atagaaaagg 720 
tattgttcat ccaagaaggg tttttgtgac 780 
tgtgcttcar aaacctcagc atgattagtg 840 
cwgtttttga aattctatct gttgcttgaa 900 
agaaatcaca actttattgt acacttcatt 960 
atttgaattt ctattgagcg cctttaaaaa 1020 
tgtatattga gtcatatcta aaaccacgta 1080 
ccaggggaag tactgtttgg gaaagctatt 1140 
ctcactttca gtcataccct aatgatccca 1200 
catcaagcct ggtacatact gaaaacccta 1260 
tcattgaaga aacatttatt ttccaattgt 1320 
tgtcaaccat caaaaaaaaa aaaaaaamcc 1380 

1406 



<210> 60 

<211> 265 

<212> DNA 

<213> Homo sapiens 



<400> 60 

cccgtccggc cccagccgcg gcccgggaat 
cggcgcctsc gtccccagcc gcggctcggg 
gcgcctccat tgcgctctcc tyttcactta 
cgtcgccagg accgcggggt tkggggaamt 
gttttgtcta actcaaaaaa aaaaa 



ctacgccacc cgaaaagcga ctataaacgc 6 0 
aatccacccg aagagtggct ataaacgtcc 120 
ggacactggt cctcccacgc ctgacaycga 180 
ttggctgtcc caygtctttc aaataaagct 240 

265 



<210> 61 

<211> 937 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (882) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (890) 

<223> n equals a f t,g, or c 
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<220> 

<221> misc feature 
<222> (923) 

<223> n equals a,t, g r or c 
<400> 61 

ctttgctact tttgattact tgtcacagtt gtacttttag cttcccccat cctgcaaggc 60 

cactcaacca tgtgctagct ggagtgatct ttattcacaa tgtctttaca aaggctcctg 120 

caacacagca gcaatggcaa tttggcggac ttctgcgctg ggccagcgta tagctcttac 180 

tccacactca ccggcagcct tacgatggac gataatagaa ggattcaaat gctagcagac 240 

acggtggcta ctctgcctcg gggacgaaag cagcttgctt tgaccagatc aagttcttta 300 

agtgactttt cctggtctca aagaaagctt gttactgtgg agaagcagga taatgaaaca 360 

tttggatttg aaattcagtc ttacaggccc cagaatcaga atgcctgctc ctcggaaatg 420 

ttcactttga tatgcaaaat acaggaggac agcccagctc actgtgctgg cctgcaagct 480 

ggtgatgtcc ttgcaaatat caatggtgtg agcacagaag gttttaccta caaacaagtc 540 

gttgacctga tcagatcgtc cggaaacctg ctaacgatag agactcttaa tggaacaatg 600 

attctgaaaa gaacggagct tgaagcaaag ctgcaggttt taaagcaaac tttgaaacaa 660 

aatgggtgga gtacagatct ctgcagttac aggaacatcg tctgcttcat ggtgatgcag 720 

ctaattgccc cagtttggga aaacatggga cttgggatgg aattgtcttt gtttggaccc 780 

ctgcctgggc caggcccagc ccttgtggac cggaatcgat tatccagtga gagcagctgt 84 0 

taaaagctgg ctgagctcca tgacgatggg acattgaaaa tngctaccan acttttgttt 900 

cttaaggact ccagcagggg ggnccttcaa atcgggc 937 

<210> 62 

<211> 712 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (672) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (697) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (707) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (711) 

<223> n equals a,t,g, or c 



<400> 62 

aattcggcag agcggcacga gcggcacgag gccaagagga ccccaggagc ccagagcagc 60 
ggkgagaggg tccttcctag cctcggcccg ccgggtcggt tcctggctgg tgtctgctga 120 
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gggagtgggg ggcccagcsc ttctyttctc ccccgccaaa ccacagtggg agctggggca 180 

gggggagagc caggcaatcg ggggccaaar atgggggtgc tcgcctacag tytgcatctg 240 

tagtgccttg tggggtatcc aggaacaccc tcccagcagg ggatgggaac cctgtcccat 300 

gaagccctct cctcagcttt acttgctccc ccgcccttag ccttggggag aaatggcccg 360 

tggtgggctg accccccacc ctccacacac acagttccat gacccagcgg gcccccaggg 420 

gcatcaggtg ctggtcctcc tccctcctgg cctcgacccc taagggcttc scccctccca 480 

ggggcctgta actaagtcgg gtctgccagg cagggggcct gtgttctgtg ccccttggga 540 

gacaggaact ggcgagttca ggtggggtgg ggacagcaca gactgttcca ccgttgtgca 600 

tattgttgct tctgaaccac aaactgtata aatggatggt tttttgcaaa aaaaaaaaaa 660 

aaaaatgccc cncgaggggg ggcccggtac caaattngcc ctaaagngag ng 712 

<210> 63 

<211> 1058 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1026) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1048) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1051) 

<223> n equals a,t,g, or c 
<400> 63 

cagattcact ggctgatgct cactgctcac tgtctatccc cacgaaattt agttttatca 60 
gtagtcttaa agtgttgatc tcaaacaagt acattagaaa aatcatgttt cttctctctc 120 
atcttacttt ttcttctcar atttctccct tcctagaaca ttctctctgt ttagcactaa 180 
tgttcacctc gtattttttg gaagtgcaaa aatctcaatt tgtgtctgtt tacagctctc 240 
tctcctcact gctcacagca aggggttctg tatcagtgga tttcattttg tagctgctga 300 
gatgttaagg caagcctcag catctgcccc ygctgggtgc acaatgctgc ttcctcgaag 3 60 
agaagacaca gagtccaagt ggcaggactt gaggttggct tccactctgc cttagaagtt 42 0 
aattttccaa agtacattac aaatctctga ggccattagg ggaaaaggaa ggggtgtggt 4 80 
ttgtctttga aattacggtt aatactttta gacagtaagt ccggctggtt gcagggctat 540 
ttgccccgac agcatcagcc tgtaacattt cttctctttc ctttgtgcca ctgagtcgtt 600 
ccctggccag aggacataaa tggtgctggt aggaggttat cagagtaagg aaggtagcag 660 
atataggtgc agggtgcctg tcattcactg tgttatttgg tttaaatcaa agtgattctg 72 0 
ggggaagcta tgctctttca gtggataata aaattggtaa ctctattgta aaacatgtca 7 80 
atggtgtgtg aagaaaaatc aaccaatctg taggtgttga taactagaca gtactgtgta 84 0 
tgttacgtgc ctgtgtggat gtgcacttcc agcatggtat gtgtagcgat gtggatcatg 900 
ccagagttcg tagatcctgt tttggggttt gcacatggat cgtatgttaa gctttttctt 960 
ttcaataaat gaattttttt tttttttttt tttttttttt tttttttttt tttttttttt 1020 
tttttntttt tttttttttt tttttttngg naaaaaaa 1058 
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<210> 64 

<211> 2691 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2653) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2667) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2683) 

<223> n equals a,t,g, or c 



<400> 64 

gttaaaggtg acaaaggaaa tccaggctgg ccaggagcac ccggtgtccc agggcccaag 60 
ggagaccctg gattccaggg catgcctggt attggtggct ctccaggaat cacaggctct 120 
aagggtgata tggggcctcc aggagttcca ggatttcaag gtccaaaagg tcttcctggc 180 
ctccagggaa ttaaaggtga tcaaggcgat camggcgtcc cgggagctaa aggtctcccg 240 
ggtcctcctg gccccccagg tccttacgac atcatcaaag gggagcccgg gctccctggt 3 00 
cctgagggcc ccccagggct gaaagggctt cagggactgc caggcccgaa aggccagcaa 3 60 
ggtgttacag gattggtggg tatacctgga cctccaggta ttcctgggtt tgacggtgcc 420 
cctggccaga aaggagagat gggacctgcc gggcctactg gtccaagagg atttccaggt 4 80 
ccaccaggcc ccgatgggtt gccaggatcc atggggcccc caggcacccc atctgttgat 540 
cacggcttcc ttgtgaccag gcatagtcaa acaatagatg acccacagtg tccttctggg 600 
accaaaattc tttaccacgg gtactctttg ctctacgtgc aaggcaatga acgggcccat 660 
ggccaggact tgggcacggc yggcagctgc ctgcgcaagt tcagcacaat gcccttcctg 720 
ttctgcaata ttaacaacgt gtgcaacttt gcatcacgaa atgactactc gtactggctg 780 
tccacccctg agcccatgcc catgtcaatg gcacccatca cgggggaaaa cataagacca 840 
tttattagta ggtgtgctgt gtgtgaggcg cctgccatgg tgatggccgt gcacagccag 900 
accattcaga tcccaccgtg ccccagcggg tggtcctcgc tgtggatcgg ctactctttt 960 
gtgatgcaca ccagcgctgg tgcagaaggc tctggccaag ccctggcgtc ccccggctcc 1020 
tgcctggagg agtttagaag tgcgccattc atcgagtgtc acggccgtgg gacctgcaat 1080 
tactacgcaa acgcttacag cttttggctc gccaccatag agaggagcga gatgttcaag 1140 
aagcctacgc cgtccacctt gaaggcaggg gagctgcgca cgcacgtcag ccgctgccaa 12 00 
gtctgtatga gaagaacata atgaagcctg actcagctaa tgtcacaaca tggtgctact 12 60 
tcttcttctt tttgttaaca gcaacgaacc ctagaaatat atcctgtgta cctcactgtc 1320 
caatatgaaa accgtaaagt gccttatagg aatttgcgta actaacacac cctgcttcat 13 80 
tgacctctac ttgctgaagg agaaaaagac agcgataagc tttcaatagt ggcataccaa 14 40 
atggcacttt tgatgaaata aaatatcaat attttctgca atccaatgca ctgatgtgtg 1500 
aagtgagaac tccatcagaa aaccaaaggg tgctaggagg tgtgggtgcc ttccatactg 1560 
tttgcccatt ttcattcttg tattataatt aattttctac ccccagagat aaatgtttgt 1620 
ttatatcact gtctagctgt ttcaaaattt aggtcccttg gtctgtacaa ataatagcaa 1680 
tgtaaaaatg gttttttgaa cctccaaatg gaattacaga ctcagtagcc atatcttcca 1740 
accccccagt ataaatttct gtctttctgc tatgtgtggt actttgcagc tgcttttgca 1800 
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gaaatcacaa ttttcctgtg gaataaagat ggtccaaaaa tagtcaaaaa ttaaatatat 1860 
atatatatta gtaatttata tagatgtcag caattaggca gatcaaggtt tagtttaact 1920 
tccactgtta aaataaagct tacatagttt tcttcctttg aaagactgtg ctgtccttta 1980 
acataggttt ttaaagacta ggatattgaa tgtgaaacat ccgttttcat tgttcacttc 2040 
taaaccaaaa attatgtgtt gccaaaacca aacccaggtt catgaatatg gtgtctatta 2100 
tagtgaaaca tgtactttga gcttattgtt tttattctgt attaaatatt ttcagggttt 2160 
taaacactaa tcacaaactg aatgacttga cttcaaaagc aacaacctta aaggccgtca 2220 
tttcattagt attcctcatt ctgcatcctg gcttgaaaaa cagctctgtt gaatcacagt 2280 
atcagtattt tcacacgtaa gcacattcgg gccatttccg tggtttctca tgagctgtgt 2340 
tcacagacct cagcagggca tcgcatggac cgcaggaggg cagattcgga ccactaggcc 2400 
tgaaatgaca tttcactaaa agtctccaaa acatttctaa gactactaag gccttttatg 2460 
taatttcttt aaatgtgtat ttcttaagaa ttcaaatttg taataaaact atttgtataa 2520 
aaattaagct tttattaatt tgttgctagt attgccacag acgcattaaa agaaacttac 2580 
tgcacaagct gctaataaat ttgtaagctt tgcaaaaaaa aaaaaaaaaa aaaccccggg 2640 
ggggggcccg gtncccaatt gcgcccnaag gggggccgtt ttnacattcc a 2691 

<210> 65 

<211> 1517 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (138) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (548) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1380) 

<223> n equals a,t,g, or c 



<400> 65 

ggcacgagct gaacggaaag agctatgatg agacggtgga tatcttctcc tttgggatcg 60 
ttctctgtga gatcattggg caggtgtatg cagatcctga ctgccttccc cgaacactgg 120 
actttggcct caacgtgnaa gcttttctgg gagaaagttt gttcccacag attgtccccc 180 
ggccttcttc ccgctggccg ccatctgctg cagactggag cctgagagca gaccagcatt 240 
ctcgaaattg gaggactcct ttgaggccct ctccctgtac ctgggggagc tgggcatccc 300 
gctgcctgca gagctggagg agttggacca cactgtgagc atgcagtacg gcctgacccg 360 
ggactcacct ccctagccct ggsccagccc cctgcagggg gktgttctac agccagcatt 420 
gcccctctgt gccccattcc tgctgtgagc agggccgtcc gggcttcctg tggattggcg 480 
gaatgtttag aagcagaaca agccattcct attacctccc caggaggcaa gtgggcgcac 540 
accagggnaa atgtatctcc acaggttctg gggcctagtt actgtctgta aatccaatac 600 
ttgcctgaaa gctgtgaaga agaaaaaaac ccctggcctt tgggccagka ggaatctgtt 660 
actcgaatcc acccaggaac tccctggcag tggattgtgg gaggctcttg cttacactaa 720 
tcagcgtgac ctggacctgc tgggcaggat cccagggtga acctgcctgt gaactctgaa 780 
gtcactagtc cagctgggtg caggaggact tcaagtgtgt ggacgaaaga aagactgatg 840 
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gctcaaaggg tgtgaaaaag tcagtgatgc tccccctttc tactccagat cctgtccttc 900 
ctggagcaag gttgagggag taggttttga agagtccctt aatatgtggt ggaacaggcc 960 
aggagttaga gaaagggctg gcttctgttt acctgctcac tggctctagc cagcccaggg 1020 
accacatcaa tgtgagagga agcctccacc tcatgttttc aaacttaata ctggagactg 1080 
gctgagaact tacggacaac atcctttctg tctgaaacaa acagtcacaa gcamaggaag 1140 
aggctggggg actagaaaga ggccctgccc tctagaaagc tcagatcttg gcttctgtta 1200 
ctcatactcg ggtgggctcc ttagtcagat gcctaaaaca ttttgcctaa agctcgatgg 1260 
gttctggagg acagtgtggc ttgtcacagg cctagagtct gagggagggg agtgggagtc 1320 
tcagcaatct cttggtcttg gcttcatggc aaccactgct cacccttcaa catgcctggn 1380 
tttaggcagc agcttgggct gggaagaggt ggtggcagag tytcaaagct gagatgctga 144 0 
gagagatagc tccctgagct gggccatytg acttctacct cccagtttgc tctcccactc 1500 
attagytctg ggcagct 1517 



<210> 66 

<211> 1128 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1009) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1071) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1075) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1079) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1085) 

<223> n equals a,t,g, or c 



<400> 66 

tagtcttaag actagaatgc taaaaacaaa 

taaattgatt tgtaaaaaca ttgttactgg 

aaaataagga cttgattgtc aggcctatat 

tacttactaa aaattgtttc aatgaaaagt 

ggaagttttt ccatttgaaa aatgtgatgt 

ttctagtccc cctcccccac actggataga 

agaacaaaaa ttgaacatgt tatttgtaaa 



aacatgaagg aaattaaaac cccttattat 60 
aaatttattg gacttgaggc cttcctccag 120 
taggttctga accttaatgc catgtatttg 180 
acattagcag tatgaacttc tggtccagtt 240 
ttgcatggaa ctgtttgaaa cttttttatt 300 
atttagccta gaattttccc tttggataaa 360 
ttgatgttta gtaattagtg ataaacttga 420 
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aatactagca tatattataa gccttaatct taggtagtct tatgaaaatg aatctcttaa 480 

ctatcttttg aacctgtatt cacattggtt ttcaagatat tttaagttat attttttcct 540 

cttttcagag ctgcttctta ttctggggct actttttttt twagttgtgt aattcacaaa 600 

gggctgcatt tttttttttt tttaataagg cttataacta tggctggatc ttttgctcta 660 

gtcttctaag aagggccatt ttatttttta gagtcacttc taaagtcatg tggtaattaa 720 

ctttggagac tgttttgcgt atgagtgctg atacaaatta aaacccaagt agacctcatt 780 

gcatgtcacc ctatgaatgt tgacaatgga aggaatacct tgcctgtagt atactgtcac 840 

ttctggattg ataagctgag gaagaaagtt aagtttcttt tttacataag tcagaaaaac 900 

ttacagctgg tgttcctagt ttcctggttg acctcagcag atgaagtgaa cagatagtgt 960 

taattcagat tgaagaaatt atctgaatct tgggttgtgt agatttacna tctacatgca 1020 

tattaactaa aatccagata gcctttacca gtttccccat gggtacaaaa nggtncccnc 1080 

ccggnccctt ccaaaatccc attaggtaat tgaaccttcc taaagggg 1128 

<210> 67 

<211> 1028 

<212> DNA 

<213> Homo sapiens 

<400> 67 

caggcccaag agttgaaggt gattggtttt ctttacagac tccttgttct ctagaagggc 60 

tttttacttg aataaaacaa tgcaacttag caaaccaatt tatggcctta gagaaacatt 120 

tttgcatgag ttcttacaaa ctgtttgtta tattttcctg gaatgataag tgagaattat 180 

ttagaaaaga catgctccaa aaaaaaaaca aaactgataa aacagttttt cgaaacttac 2 40 

ttttaaaagc atacgtgcta tgactctctc cagtttgaat atgcmattgt tttcacaggc 300 

aggatgtctg ttttctgcct gtatttccca gtgatttact ctagggtaag gtagtacaca 360 

tttggttcag aaattaattt ttatttctcc tatatcttgt tttatcaaga ttttgttgtg 420 

gcatttcaat gtaaattata acaccatcat ttgagtatac ataattcaaa agaactactt 480 

gatgcagtat agtcttaagg gttctgcata cattttagaa acatcttagc cgtaagttag 54 0 

gtcctgtgtt aaactgttta gtgctctgtt tttaagaaaa caaatgttga acctcacact 600 

tttatgtggt gacagtgtaa tttaattaaa aggtgtaaat gttttcatct cttaggcttg 660 

ctgtctccta aggtcaccca agcagtggtt ggattttata cacattacta ctaaaataat 720 

actgaagttg gataaggtta tccttctgta tttgcgtctt tcttgtgact aaccaccctg 780 

atatagtatt aaccactgtg ttcaagagta aaaacaatat atgcaatttt cattgaactt 84 0 

aaagagtgaa aaccatgtaa actattgaaa ctattgtaat ccattaatgc ttttttagaa 900 

tggcagacct tgatgtttat ttctcaaatg gttaagccct cttctttact cttaattttt 960 

ttttgagaca grgtcacccg ggctgggagt gcagtgggtg aggattttgg gctcactata 1020 
acctcttc 1028 

<210> 68 

<211> 2133 

<212> DNA 

<213> Homo sapiens 

<400> 68 

ggcgcccgga gccccgccat gtcgcgatcc aaccggcaga aggagtacaa atgcggggac 60 
ctggtgttcg ccaagatgaa gggctaccca cactggccgg cccggattga cgagatgcct 12 0 
gaggctgccg tgaaatcaac agccaacaaa taccaagtct tttttttcgg gacccacgag 180 
acggcattcc tgggccccaa agacctcttc ccttacgagg aatccaagga gaagtttggc 2 40 
aagcccaaca agaggaaagg gttcagcgag gggctgtggg agatcgagaa caaccctact 300 
gtcaaggctt ccggctatca gtcctcccag aaaaagagct gtgtggaaga gcctgaacca 360 
gagcccgaag ctgcagaggg tgacggtgat aagaagggga atgcagaggg cagcagcgac 420 
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gaggaaggga agctggtcat tgatgagcca gccaaggaga agaacgagaa aggagcgttg 480 

aagaggagag caggggactt gctggaggac tctcctaaac gtcccaagga ggcagaaaac 540 

cctgaaggag aggagaagga ggcagccacc ttggaggttg agaggcccct tcctatggag 600 

gtggaaaaga atagcacccy ctctgagccc ggctctggcc gggggcctcc ccaagaggaa 660 

gaagaagagg aggatgaaga ggaagaggct accaaggaag atgctgaggc cccaggcatc 720 

agagatcatg agagcctgta gccaccaatg tttcaagagg agcccccacc ctgttcctgc 780 

tgctgtctgg gtgctactgg ggaaactggc catggcctgc aaactgggaa cccctttccc 840 

accccaacct gctctcctct tctactcact tttcccactc caagcccagc ccatggagat 900 

tgacctggat ggggcaggcc acctggctct cacctctagg tccccatact cctatgatct 960 

gagtcagagc catgtcttct ccctggaatg agttgaggcc actgtgttcc ttccgcttgg 1020 

agctattttc caggcttctg ctggggcctg ggacaactgc tcccacctcc tgacaccctt 1080 

ctcccactct cctaggcatt ctggacctct gggttgggat caggggtagg aatggaaagg 114 0 

atggagcatc aacagcaggg tgggcttgtg gggcctggga ggggcaatcc tcaaatgcgg 1200 

ggtgggggca gcacaggagg gcggcctcct tctgagctcc tgtcccctgc tacacctatt 1260 

atcccagctg cctagattca gggaaagtgg gacagcttgt aggggagggg ctcctttcca 1320 

taaatccttg atgattgaca acacccattt ttccttttgc cgaccccaag agttttggga 1380 

gttgtagtta atcatcaaga gaatttgggg cttccaagtt gttcgggcca aggacctgag 1440 

acctgaaggg ttgactttac ccatttgggt gggagtgttg agcatctgtc cccctttaga 1500 

tctctgaagc cacaaatagg atgcttggga agactcctag ctgtcctttt tcctctccac 1560 

acagtgctca aggccagctt atagtcatat atatcaccca gacataaagg aaaagacaca 1620 

ttttttagga aatgttttta ataaaagaaa attacaaaaa aaaattttaa agacccctaa 1680 

ccctttgtgt gctctccatt ctgctccttc cccatcgttg cccccatttc tgaggtgcac 1740 

tgggaggctc cccttctatt tggggcttga tgactttctt tttgtagctg gggctttgat 1800 

gttccttcca gtgtcatttc tcatccacat accctgacct ggccccctca gtgttgtcac 1860 

cagatctgat ttgtaaccca ctgagaggac agagagaaat aagtgccctc tcccaccctc 1920 

ttcctactgg tctctctatg cctctctaca gtctcgtctc ttttaccctg gcccctctcc 1980 

cttgggctct gatgaaaaat tgctgactgt agctttggaa gtttagctct gagaaccgta 2040 

gatgatttca gttctaggaa aataaaaccc gttgattact aaaaaaaaaa aaaaaaaaaa 2100 

actcgagggg gggcccgtac ccaatcgccc tag 2133 



<210> 69 

<211> 1636 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (72) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (113) 

<223> n equals a,t,g, or c 



<400> 69 

cacgtctctg tctctgggcc tttgttcccc 
tcagcgcctg anaatggagg taaagtgtct 
acggtccaaa agaatcagaa tttgaggtgt 
gatcttggag ttgccactgt agtatgccaa 
gtcgttgggg acgtgctggt gttaaccaaa 



tatatgcatt gcaggcctgc tccaccctcc 60 
ggtctgggag ctcgttaact atnctgggaa 120 
tttgttttca tttttatttc aagttggaca 180 
ccaaatgagt tcataatgcc ggacagcgcc 240 
ccgttaggaa cccargttgc tgtcaatgcc 300 
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caccaatggc tggataatcc tgaaagatgg aataaagtaa agatggtggt ctccagagaa 360 
gaggtggagc tggcctatca ggaagccatg ttcaatatgg ctaccctcaa cagaactgct 420 
gcaggtttaa tgcacacatt taatgcccat gcggccacag atatcacagg ctttggcatt 480 
ctaggacact cccagaacct tgcaaaacaa caaagaaatg aagtgtcctt tgttattcat 540 
aatctgccaa taattgccaa gatggctgcc gtcagcaagg ccagtggacg gtttgggctt 600 
cttcaaggaa cctcagctga aacctctggg ggattactga tttgtctgcc aagagaacag 660 
gcggctcgct tttgttctga aatcaaatcc tccaagtacg gagagggtca ccaagcgtgg 720 
atcgttggca ttgtggaaaa gggaaaccga acggcccgga tcattgacaa gccgcgagtt 780 
attgaagtcc tgcctcgtgg ggccacagct gctgttcttg ctcctgacag ttcaaatgcc 840 
tcctctgagc ctagctcgtg agatgaaaga acagaagttg tttggacctt agagccattg 900 
tccacaatca cggatggttc tcaagagttg attgtaagaa atttccaaag aaggctgcct 960 
gcatagtggt tccggctgcc ctttctaggt gattggaatc agcccatcta aagcagtctt 1020 
tatatgcatt ccgaggccag agtaacattt tgaactttgg ggggatattt gttcatcact 1080 
tgggtagaag aggagcaaaa atacctctgt tttctcttgc caaagtaaga tgaagctatt 1140 
ccaggttgag ggatttttct ttgcacgggg ttgattaatt tctgcacagg gagtgagatt 1200 
attaaagtaa cacacacaca aagtaaattg caaaatgaaa aaaattagaa gcaaatgagt 1260 
tttggaccaa tattgttgat aaatctaaat tgttaagaga gatcttataa tgcaacatca 1320 
aattctttat tcaattttac tgaagtactg gctctttcct gctctggaca agaattgagc 1380 
aacttgtctg atgactggga aaggaggacc tgcaaccatc tgacttggtc tctgttaatg 1440 
acgtctctcc ctctaaaccc cattaaggac tgggagaggc agagcaagcc tcagagccca 1500 
ggcctcagtg gtcattaaga tgttaagtct tttgcggcag attcctggtg atttgatcaa 1560 
taaagagtaa tttcttgcta aataaataaa agaaaccttg ttgaaaaact aaaaaaaaaa 1620 
aaaaaagggc ggccgc 1636 

<210> 70 

<211> 1465 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (916) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1459) 

<223> n equals a,t,g, or c 
<400> 70 

aattccctca ccgtgtacat caaaaacatc tttctcaatc aagtcttggc tgagatcaac 60 
aaggagattg aaggagtcac taaaacatct gaccctttga agattctggc caacgcagac 120 
accatgaagg tgctgggagt gcagggcctc tcctacagag cacaatcatt gtggagaaga 180 
cagttcaaga cctcctgaac ctgatgcatg acttgagtgc atattcagat caattcctca 240 
acatggtgtg cgtraagytc caggagtaca aggacacctg cactgcagct tacaggggta 300 
ttgtccagtc agaagaaaaa cttgtcatca gtgcatcctg ggcaaaagat gatgatatca 360 
gcagactctt gaaatctcta ccaaactgga tgaatatggc tcaacccaaa cagctgaggc 420 
caaaaagaga ggaggaagaa gatttcataa gggcagcttt tggcaaggag tctgaagttc 480 
ttattgggaa cctgggtgat aaattaatcc ctccacaaga catccttcgt gacgtcagtg 540 
acctcaaagc cttggccaac atgcatgaaa gcctggaatg gttggcaagt cgaacaaagt 600 
cagctttctc caatctttct acatcccaga tgctttctcc tgctcaagac agccacacga 660 
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acacggatct ccccccagtg tcagagcaga tcatgcagac tctcagtgaa cttgccaaat 720 
cgttccaggr tatggctgac cgctgcttgc ttgtcttaca tctggaagtg agggttcact 780 
gtttccacta tcttatccct cttgcaaagg aggggaacta tgccattgtg gctaatgtgg 840 
aaagtatgga ttatgacccc ctggtggtca agctcaacaa agatatcagc gccattgaag 900 
aggccatgag cgccancttt cagcagcaca agttccagta tatcttcgaa ggcctgggcc 960 
acctgatytc ctgcatcctc attaatggtg cccagtactt caggcgcatc agtgagtctg 1020 
gcatcaagaa aatgtgtagg aacatttttr ttcttcagca gaatttgacc aacatcacca 1080 
tgtcgcggga ggcagacctg gactttgcaa ggcagtacta cgagatgctt tacaacacag 1140 
ctgacgagct cctgaacctg gtggtggacc agggtgtgaa gtacacggag ctggagtaca 12 00 
tccacgctct gaccctgctg caccgcagcc aaactggggt gggggaactg accacccaga 12 60 
acacgaggct gcagaggctc aaagagatca tctgcgagca ggctgccatc aagcaagcca 1320 
ccaaggacaa gaagataact accgtttagc agggcgtact gcggttggtg acgggggtcc 1380 
ccttcagtca cactcacttt tttccttggt atgttattga gtatattctg agcttagttt 1440 
tctctacagt gatatttant ggaga 1465 



<210> 71 

<211> 1772 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (4) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (6) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (1728) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1752) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1756) 

<223> n equals a,t,g, or c 



<400> 71 

ttananccgg gctgcaggaa ttcggcacga 
ggagactggg gcttttttct ttaatccctt 
aggagaccac tgctgacaga tacacagaga 
taaatgaatt atacccagcc atgaaacaat 
aagtacccta aaattgaaag gtggtcccta 



gggattgcac caaattatcc aagtgtatta 60 
cttattaatg aagtgcatag tgctgctccc 12 0 
agagatcaga gaggaaaaac tgggaagaca 180 
gccaactgtc tcttccctaa ggaagagtac 24 0 
cactgaaaac gcacatagtt tgtcaaaagt 3 00 
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gtacaaaagg gaaagagtct tattttaagc tttcaggctt tcttaaaaac ttggggacca 360 
gaatttcaat gtatgtttcc attgttgaag ataacatttt cttcaaagag ccttaacctt 420 
ttgtactgga aggaaatatt ttctggactt aagtagttgc ctaaatttaa gattcctaca 480 
ctttatttct gccattgatg cttttcctaa acccttatac tatcttttta ttatctgagc 540 
cttttcctaa tgcagctcat aggtgctagc tagagctgct gctcagtatt gaagacttta 600 
caaggagatt agaaatcttt ggaaaacata tgtgatgaaa ttgagctata tgatttatca 660 
gagatctgat tccaaagagc acagaatact gttctcagac catgaaacca gacaacacat 720 
gtattggttt aaactcgata atgacaggaa aattccaaac tagagcagta aattcaaatg 780 
gtaagatgaa tcctagaagg cctctgattg cagcatgttg acaccaacct cacgttacga 840 
acaattcaca gagaatttgc ctttgtggca actgaagatg gaagtctggg gggcacagac 900 
aaccttatca aacaatataa aagccaatat aaattctcat aagcactata gaatttgcaa 960 
attcagaaca ttttatacct aaaagtaatt ctgtctttcc taaagtgttt ttaacatgaa 1020 
aattagtagg aagatgtggt tactatttgg aaagtgtaat gtaacaaaac tctcttttgt 1080 
taccacaaat tttgtgagtt tagtactcta cagattgccc cataagagca gtagcttttg 1140 
aaactcataa ttctctgaaa taaatgaaag acatttaatt caaggatcaa aaattgtggc 1200 
catctttgca aatgactacc tatagcctgt gaaaatacat ttcaaaaaat gttatgtgca 1260 
atgaacacta aatttaagag cagttacagt gtgactcact catgtttaaa aaaaatcgaa 1320 
gagctaaaaa atacgtctaa tttatgtaac ccattggaat gtatttctag gttctcttca 1380 
ggattaatta aataaacatg caatttatga aaacatataa acaattattt atcactttta 1440 
tgacccaaat cacaataaaa ttgtcattta ggataaactg gggagaatag actgaacata 1500 
tggttatatt cacagttatt tattaactta aatgttattc caacattaga gctaatgtta 1560 
aaaagattta aactgtaacg tctaatattt ggaataatat attaaagtat tagcactgtg 1620 
gttgattttc ttgaattatg ttgcatcttg tactactaag cttgtgaaaa taaacatttg 1680 
gatgttttaa aaggtaaaaa aaaaaaaaac tcgggggggg cccgggancc aaatcgcccc 1740 
aaaggggggc gnatanaatt cccgggccgg gg 1772 



<210> 72 
<211> 1163 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (433) 

<223> n equals a f t,g, or c 



<220> 

<221> misc feature 
<222> (1163) 

<223> n equals a,t,g, or c 



<400> 72 

tggtctctaa tatttcaaac aggagctccc 
ctcttttcat tttgccatcc ttttccagct 
cccggacagt ggctctgacg gcgttactga 
gggccactcc agagaattac cttttccagg 
cacagcgctt cctggagaga tacatctaca 
acgtggggga gttccgggcg gtgacggagc 
gccagaagga catcctggag gagaagcggg 
acgagctggr cgnggcccrt gaccctgcag 
ccctccaaga aggggcccyt gcagcaccac 



tttagcgagt ccttcttttc ctgactgcag 60 
ccatgatggt tctgcaggtt tctgcggccc 120 
tggtgctgct cacatctgtg gtccagggca 180 
gacggcagga atgctacgcg tttaatggga 240 
accgggagga gttcgygcgc ttcgacagcg 300 
tggggcggcc tgmtgmggag tactggaaca 360 
cagtgccgga caggatgtgc agacacaact 420 
cgccgagtcc agcctarggt gaaygtttcc 480 
aacctgcttg tctgccacgt gacrgatttc 540 
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tacccaggca gcattcaagt ccgatggttc ctgaatggac aggaggaaac agctggggtc- 600 
gtgtccacca acctgatccg taatggagac tggaccttcc agatcctggt gatgctggaa 660 
atgacccccc agcagggaga ygtctacayc tgccaagtgg agcacaccag cctggayagt 720 
cctgtcaccg tggagtggaa ggcacagtct gattctgccc ggagtaagac attgacggga 780 
gctgggggct tcgtgctggg gctcatcatc tgtggagtgg gcatcttcat gcacaggagg 840 
agcaagaaag ttcaacgagg atctgcataa acagggttcc tgasctcacy gaaaagacta 900 
wtgtgcctta ggamaagcat ttgctgtgtt tygttagcay ctggytccag gacagaccyt 960 
carcttccma akwggatact gctgccaaga agttgctctg aagtcagttt ctatcrttct 1020 
gctctttgat tcaaagcact gtttctctca ctgggcctcc aaccatgttc ccttcttctt 1080 
agcaccacaa ataatcaaaa cccaamaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1140 
aaaaaaaaaa aaaaaaaaaa aan 1163 



<210> 73 
<211> 2922 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (10) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (50) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2884) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2903) 

<223> n equals a f t,g, or c 



<400> 73 

gnctccaccn ggtggcggcc cgctgctagc 
ccttggagag gcgggttagg aagagtggag 
tatttgatcg aaagatcaac tttgatgcgc 
cgcagcagca cctgaagaag gtctatgcaa 
caggggccta tgtccatatg gtcactcatt 
gctccctgat attgatgatt tggctgatgg 
aaagactggg acttcttgct ggatttgcat 
tggagttttg tattgctgtc aaccccagca 



aactagtgga tcccccgggn cgctggtagg 60 
actgctgcac ggactctgga accatgaaca 120 
ttttaaaatt ttctcatata accccgtcaa 180 
gttttgccct ttgtatgttt gtggcggctg 240 
tcattcaggc tggcctgctg tctgccttgg 300 
caacacctca tagccatgaa actgaacaga 360 
tccttacagg agttggcctg ggccctgccc 420 
tccttcccac tgctttcatg ggcacggcaa 480 
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tgatctttac ctgcttcacc ctcagtgcac tctatgccag gcgccgtagc tacctctttc 540 
tgggaggtat cttgatgtca gccctgagct tgttgctttt gtcttccctg gggaatgttt 600 
tctttggatc catttggctt ttccaggcaa acctgtatgt gggactggtg gtcatgtgtg 660 
gcttcgtcct ttttgatact caactcatta ttgaaaaggc cgaacatgga gatcaagatt 720 
atatctggca ctgcattgat ctcttcttag atttcattac tgtcttcaga aaactcatga 780 
tgatcctggc catgaatgaa aaggataaga agaaagagaa gaaatgaagt gaccatccag 84 0 
cctttcccaa ttagacttcc tctccttcca cccctcattt cctttttgca cacattacag 900 
gtggtgtgtt ctgtgataat gaaaagcatc agaaaagctt ttgtactttg tggtttcctc 960 
tattttgaat tttttgatca aaaaactgat tagcagaata tagtttggag tttggcttca 1020 
tcttcctggg gttcccctca ctcccttttt tgtcaacccc atctgtagcc tcttcctcta 1080 
ctcaggcagt cgacccgcca cgatgagaag tgggaccagc agagggcgcc aacttcagga 114 0 
gtccgctttc ccaccaggct tcattcaccc agtggacctg aactgtttgg tagagccacc 1200 
cggcccttcc ttcctcattg ttgtttggta tgcgcacagt tcctgtggga ctgggccgtg 1260 
agttttccat tggaaagaag ttcagtggtc ccattgttaa ctcagcctca aatctcaact 1320 
gtcaggccct acaaagaaaa tggagagcct cttctggtgg atgctttgct ccctctgagc 1380 
tgcccatgct ggtctggcaa acacaccttt ctgctttgcc ttcacaaaag taatgtgttc 1440 
cctttcccac cccttgcctg accctcaggg agtcagcctg cttccatcca tgggtgggaa 1500 
gacttcagca caaaggaaag actaattctt gtcaggcatt tttgaaaagg ctgattatgt 1560 
gtatcaaggt acagcatcgt agggttcccc taaacttgcc ctgtttttgt ttttttagtt 1620 
tgttatcccc ttactgagcg gcctctacta ggtggctgtg attaaatgtc ccaagcaagg 1680 
atagggaagg ggaatggttg agcctctgga gatcattgta accaatcctg ccagacctgt 1740 
ttggggcagt ggggagcaaa cctagataag gacctgtttg gggcagcagg gagcaaaatc 1800 
tcctttaaca accaagcagt tcctcattca catcaacaga gcgaggctgt gataacttag 1860 
gaggcagcaa tcctaatagt ccttcagtgc attttagtct gtctccaact ggacaccagt 1920 
aggtagtgtc aagccagaga ttcggggcag tagataaatg ttcattttac tgatgcactt 1980 
tagtttttgg tctgttacct gttttccaga aatttgtggc cttttaggcg ggagttaggc 2040 
gaccaaacca gtgagagccc caatccctgc agttttgtgg cttcaagtgt gggtggacag 2100 
tcctaatggg gatctccagc tccttcctgt gggctgccac agacagctac ccccagaagg 2160 
gtcaatgttg ggagtggttg tggctctgag ctgctctaca gagcttcagt gtgagaggat 2220 
cgagccattg aaagctcatt accagtagga cataattttt ggctctccct attcacaacc 2280 
agtgcacagt ttgacacagt ggcctcaggt tcacagtgca ccatgtcact gtgctatcct 2340 
acgaaatcat ttgtttctaa gttgtgttta ttcctggagt gacatgccac cccgaatggc 2400 
tcactttcac tgaggatgct gtcctctgat ttagctgctg cctccagcct ctggcttgag 2460 
aacttactaa aggcacttcc ttcctgttaa acccctgtta actctccata aatttggtga 2520 
ttctctgcta ggcctaagat tttgagttaa catctcttga agccaaactc caccttctgt 2580 
gctttttgct tgggataatg gagtttttct ttagaaacag tgccaagaat gacaagatat 2640 
taaaaaaaaa aaagaaagaa aaaaaaaaaa acacctactt ttaaagaaaa tacctaacag 2700 
atttttaata tagttatctc taccactttc ttttctagtt tcttgatttt cagctcaggc 2760 
tgcattctaa ctcatactgt gaagacaaag gtgtttttga ttcagaaata tatgaaatct 2820 
gcatagtctt aatttgtaaa aaataaagaa aattccttaa cctttaaaaa aaaaaaaaaa 2880 
accnggsggg ccgstctaga ggnatcccaa gcttacgtaa gg 2922 



<210> 74 

<211> 1578 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (267) 

<223> n equals a,t,g, or c 



WO 00/55180 



PCT/US00/05918 



64 



<400> 74 

ggagcggacg rcggcgggcg cactagcrgg 
cccccggcac ccctccccct cgggcgccag 
ccgtactatc ccctgcggcg cgagccgggg 
tcatgggcag ccagagctcc aaggctcccc 
gcgcttcccc cgcgaaggcc aacggcnagg 
tatcccccaa gggtgaaggg gagtcgcccc 
ccactggcga tgccatcgag ccagcacccc 
tcccccccaa ggagaccccc aagaagaaga 
tgagcggcct gtccttcaag agaaatcgga 
cacccacaga ggaagagcag gagcaggggg 
ctcaggaagg gaaggccgca gccacccctg 
aggctagtgc agcctcagaa gaagaggcag 
cggggccgga gagtggccct acaccagcca 
gcaggtgggt gatctctaag ctgcaaaaac 
cctggtgccc tggctgcctt cctgtgccca 
cacgttccct ttcctcctct ccctcctgtg 
ttaaggccag ttgaagatgg tcccttacag 
ctcctgtccc tggccctacc tccttccctg 
tttcttcccc aattcttttc caagtaggtt 
cagaagtggg gtgcttatac tcccaaacct 
gtctcttgtg ctgtgcctag tggcacctgg 
ttataaatgt cttactcaag ttcaaacctc 
gacttggtaa gcaagtatta ggctttgggg 
cttgtctttt tttctcccac tgttgtaaat 
cttttttttt ttttctaact gctaaaacca 
tggaaaagga ataaatgtcg tccctttaaa 
agccaggctg agtaggcg 



tcggccgcgg agmgaggtgc agctcggctt 60 
ccmacccctc cgccggccgg gccgaccccg 12 0 
cggctccaag cgccccccag cagaccccca 180 
ggggcgacgt gaccgccgag gaggcagcag 240 
agaatggcca cgtgaaaagc aatggagact 300 
ctgtgaacgg aacagatgag gcagccgggg 3 60 
ctagccaggg tgctgaggcc aagggggagg 420 
agaaattctc tttcaagaag cctttcaaat 480 
aggagggtgg gggtgattct tctgcctcct 540 
agatcggtgc ctgcagcgac gagggcactg 600 
agagccagga accccaggcc aagggggcag 660 
ggccccaggc tacagagcca tccactccct 72 0 
gcgctgagca gaatgagtag ctaggtaggg 780 
tgtgctgtcc ttgtgaggtc actgcctgga 84 0 
gaaaggaagg ggctattgcc tcctcccagc 900 
gattctccca tcagccatct ggttctcctc 960 
cttcccaagt taggttagtg atgtgaaatg 1020 
tccccacccc tgcataaggc agttgttggt 1080 
ttgtttaccc tactccccaa atccctgagc 1140 
tgagtgtcca gccttcccct gttgttttta 1200 
gctggggagg acactgcccc gtctaggttt 1260 
cagcctgtga atcaactgtg tctctttttt 1320 
tggggggagg tctgtaatgt gaaacaactt 1380 
aacttttaat ggccaaaccc cagatttgta 144 0 
ttctcttcca cctggtttta ctgtaacatt 1500 
aaaaaaaaaa aagggcggcc gctctagagg 1560 

1578 



<210> 75 
<211> 3233 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1088) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2749) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3201) 

<223> n equals a,t,g, or c 



<400> 75 
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aaggcatgcc tggactcaaa gggagacccg ggtttccagg gagcaaargc raakgytgga 60 
tttttcggaa tacccggtct gaagggtctg gctggtgagc caggttttaa aggcagccga 120 
ggggaccctg ggcccccagg accacctcct gtcatcctgc caggaatgaa agacattaaa 180 
ggagagaaag gagatgaagg gcctatgggg ctgaaaggat acctgggcgc aaaaggtatc 240 
caaggaatgc caggcatccc agggctgtca ggaatccctg ggctgcctgg gaggcccggc 300 
cacatcaaag gagtcaaggg agacatcgga gtccccggca tccccggttt gccaggattc 360 
cctggggtgg ctggcccccc tggaattacg ggattcccag gattcatagg aagccggggt 420 
gacaaaggtg ccccagggag agcaggcctg tatggcgaga ttggcgcgac tggtgatttc 480 
ggtgacatcg gggacactat aaatttacca ggaagaccag gcctgaaggg ggagcggggc 540 
accactggaa taccaggtct gaagggattc tttggagaga agggaacaga aggtgacatc 600 
ggcttccctg ggataacagg cgtgactgga gtccaaggcc ctcctggact taaaggacaa 660 
acaggctttc cagggctgac tgggcctcca gggtcgcagg gagagctggg gcggattgga 720 
ctgcctggtg gcaaaggaga tgatggctgg ccgggagctc cgggcttacc aggttttccg 780 
ggactccgtg ggatccgcgg cttacacggc ttgccaggca ccaagggctt tccaggatcc 840 
ccaggttctg acatccacgg agacccaggc ttcccaggcc ctcctgggga aagaggtgac 900 
ccaggagagg ccaacaccct tccaggccct gtgggagtcc caggacagaa aggagaccaa 960 
ggagctccag gggaacgagg cccacctggg agcccaggac ttcaggggtt cccaggcatc 1020 
acaccccctt ccaacatctc tggggcacct ggtgacaaag gggcgccagg gatatttggc 1080 
ctgaaagntt atcggggccc accagggcac caggttctgc tgctcttcct ggaagcaaag 1140 
gtgacacagg gaacccagga gctccaggaa ccccagggac caaaggatgg gccggggact 1200 
ccgggcccca gggcaggcct ggtgtgtttg gtctcccagg agaaaaaggg cccaggggtg 1260 
aacaaggctt catggggaac actggaccca ccggggcrgt gggcgacaga ggccccaagg 1320 
gacccaaggg agacccagga ttccctggtg cccccgggac tgtgggagcc cccgggattg 1380 
caggaatccc ccagaagatt gccgtccaac cagggacagt gggtccccag gggaggcgag 1440 
gcccccctgg ggcaccgggg gagatggggc cccagggccc ccccggagaa ccaggttttc 1500 
gtggggctcc agggaaagct gggccccaag gaagaggtgg tgtgtctgct gttcccggct 1560 
tccggggaga tgaaggaccc ataggccacc aggggccgat tggccaagaa ggtgcaccag 1620 
gccgtccagg gagcccgggc ctgccgggta tgccaggccg cagcgtcagc atcggctacc 1680 
tcctggtgaa gcacagccag acggaccagg agcccatgtg cccggtgggc atgaacaaac 1740 
tctggagtgg atacagcctg ctgtacttcg agggccagga gaaggcgcac aaccaggacc 1800 
tggggctggc gggctcctgc ctggcgcggt tcagcaccat gcccttcctg tactgcaacc 1860 
ctggtgatgt ctgctactat gccagccgga acgacaagtc ctactggctc tctaccactg 1920 
cgccgctgcc catgatgccc gtggccgagg acgagatcaa gccctacatc agccgctgtt 1980 
ctgtgtgtga ggccccggcc atcgccatcg cggtccacag tcaggatgtc tccatcccac 2040 
actgcccagc tgggtggcgg agtttgtgga tcggatattc cttcctcatg cacacggcgg 2100 
cgggagacga aggcggtggc caatcactgg tgtcaccggg cagctgtcta gaggacttcc 2160 
gcgccacacc attcatcgaa tgcaatggag gccgcggcac ctgccactac tacgccaaca 2220 
agtacagctt ctggctgacc accattcccg agcagagctt ccagggctcg ccctccgccg 2280 
acacgctcaa ggccggcctc atccgcacac acatcagccg ctgccaggtg tgcatgaaga 2340 
acctgtgagc cggcgcgtgc caggaagggc cattttggtg cttattctta acttattacc 2400 
tcaggtgcca acccaaaaat tggytttatt tttttcttaa aaaaaaaaaa gtctaccaaa 2460 
ggaatttgca tccagcagca gcacttagac ctgccagcca ctgtcaccga gcgggtgcaa 2520 
gcactcgggg tccctggagg gcaagccctg cccacagaaa gccaggagca gccctggccc 2580 
ccatcagccc tgctagacgc accgcctgaa ggcacagcta accacttcgc acacacccat 2640 
gtaaccactg cactttccaa tgccacagac aactcacatt gttcaactcc cttctcgggg 2700 
tgggacagac gagacaacag cacacaggca gccagccgtg gccagaggnt cgaggggctc 2760 
aggggctcag gcacccgtcc ccacacgagg gccccgtggg tgggcctggc cctgctttct 2820 
acgccaatgt tatgccagct ccatgttctc ccaaataccg ttgatgtgaa ttattttaaa 2880 
ggcaaaacyg tgctctttat tttaaaaaac actgataatc acactgcggt aggtcattct 2940 
tttgccacat ccctatagac cactgggttt ggcaaaactc aggcagaagt ggagaccttt 3000 
ctagacatca ttgtcagcct tgctacttga aggtacaccc catagggtcg gaggtgctgt 3060 
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ccccactgcc ccacsttgtc cctgagattt aacccctcca ctgctggggg tgagctgtac 3120 
tcttctgact gccccctcct gtgtaacgac tacaaaataa aacttggttc tgaatatttt 3180 
taaaaaaaaa aaaaaaaaaa naaaaaaaaa aaaaaaaagc aaaacaaaaa ggg 3233 



<210> 76 

<211> 1670 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (26) 

<223> n equals a,t,g, or c 



<400> 76 

cttttaaaat 

tatgggggga 

tgctgcctct 

cctgtttgaa 

aatgatagtg 

cactggcttt 

gccccaggta 

ccctagaaat 

ggtagttgtg 

gtatattttc 

attatagtat 

gaactctctt 

tgattcttag 

atcctaaaca 

agattatcct 

atgttaaaga 

cattttccct 

tcaaagtgat 

gtgcttgaag 

ctttggtgcc 

aagatttaag 

tgttgctgac 

ctttaaaata 

ccctatsatg 

tttaattctt 

ggcactgggt 

tcagktcttg 

tctcttctga 



tgatcacaac 
ggggagagca 
caagtgttgc 
ttcttaaggt 
gagctcattt 
gaaattaggc 
tgtggaccag 
ctagagatgc 
gcttatctgg 
taaagtcctg 
atgatattac 
catcactcag 
gatcaggcca 
gtacatttta 
gtaagtgaag 
gaagccaagt 
taacgtaacg 
ggattataag 
attttccaaa 
atgtactcag 
caattggcaa 
attacaaaaa 
caaaagtatc 
agaaatgcta 
gtgtcctgct 
gtgttactgc 
cgttttatat 
gttttcgaat 



gagggnaaac 
aacctatcga 
attgtccctg 
aagaaatttc 
acaaataggc 
tcatgatgtg 
agttaatgtc 
atgtttattt 
gggcaaaata 
aaataggatc 
caaagagccc 
ggttgaatgt 
agaatcatct 
ctaagaaatt 
tagctttcat 
ctagagaaag 
ggaagtgttt 
aaagccagac 
ctactttatg 
atcagtcagt 
ctacaaagac 
gggtctggaa 
ccaactaatc 
tcaacatctg 
gagtggtttt 
gattacactg 
taggtaacag 
ctgtcataaa 



aaaataaaat 
atatatctta 
cctaaaccaa 
taagctaaga 
atgcctcaca 
attcctatta 
atgactcttc 
aattccatag 
atatatgtga 
atgaaccctt 
ttaattcaga 
gtaatgttcc 
ggaaaacatt 
ccatatgaaa 
ttaaccaagc 
caatcctgta 
tgaaattccc 
tttggaaaag 
tcatttagct 
tgactgaaag 
attattttct 
gggaaaccgt 
atttattatg 
tgatttctaa 
tcttttaaaa 
atgattctga 
ttttgtgatg 
taaacttttt 



tagggggcaa 
gaattttgct 
gaaggctaaa 
aaacactatt 
cacacagtcc 
tatgtacctg 
aaagatatga 
tttaaaaaaa 
aattgcttcc 
ctgaagtttt 
gtttaagggg 
ttgctattga 
atcttaattc 
aactccactc 
taaattattt 
acccatgaat 
agaagagagc 
gataattgga 
tctattttct 
atgatcatgt 
tactgttcta 
gtcactgttt 
gtcagcttgt 
gagtcttacc 
taccattttt 
gctgtgcttc 
cttttgtgcr 
cactatgcaa 



agggtaggag 
cagaaatcac 
caaagcccct 
gcctaaaacc 
aaaggcaaga 
atttttttag 
tgaaaagttg 
aatttaagca 
agaggacaaa 
ggtttgaaat 
ctctcttcct 
ttgttattgt 
cgtctctcat 
atgtctcctg 
ccatttagcc 
ctggtgtacc 
tgttttgtaa 
ataaagggag 
gaagggcttt 
tttcttcgta 
tatcatgtac 
tatctttttt 
tttacatgtc 
aaattgttac 
atcaccctgt 
ttcaagtagc 
ttctttgtca 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1670 



<210> 77 

<211> 1177 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
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<222> (1155) 

<223> n equals a,t,g, or c 

cgagactctg agtgccacct ctgcatgtcc 60 

caggccatac cacaggcaat gctccaggcc 12 0 

tgcaagcaat ttktggagca gcacacgccc 180 

gatgcccaca ccacctgcca ggccctcggg 240 

tgtatccaca gccccgacct ttgatgagaa 300 

agtgagacgg gctctgggac catggtgacc 360 

agctgccagg ctgaaaagaa gcctcagctc 420 

gsagtcactt ccactggtgg accacgggcc 480 

gctcaaccac agtctgacac cagagcccac 540 

gggcagcatc tggaggagct ctgcagcctc 600 

tcaggaaaaa ccagccactg ctttacagga 660 

cccaccccca tgcactcaaa gattggattt 720 

aataaaaaat gggaacatac agaactctaa 780 

ctttttcaaa aaatcagcaa ttccccagcg 840 

atgatgggat ggcgaccggg caagctttct 900 

ttgctttgtt aagatataaa aaggggtttc 960 

cttttgattg aaagtcctag ggtgattcta 1020 

agctggggtt gtgcaagcta gggacccatt 1080 

aataaagtcc tattctcttt tatgagaaaa 1140 

gttttgg 1177 

<210> 78 

<211> 829 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (685) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (822) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (825) 

<223> n equals a,t,g, or c 



<400> 77 

ccaaggtcgc 

gtgaccaccc 

tgtkttggct 

cagctgctga 

gtgtgtggga 

ctcagctgtc 

aggctcttcc 

ccacaccgcc 

cccagccctg 

ttccatcctc 

cacacctacc 

cagggggttg 

tacagctact 

aagatagaca 

tagtcaaggg 

tcctcgagat 

tttttgtctt 

tttctgctgt 

cctgtgtaat 

aaaaamaccc 



cgacaggaga 
aggccgggaa 
cctggctgga 
ccctggtgcc 
ccatgtccag 
cagctgcaaa 
cctgctccct 
ctcctcaccg 
tgtcggcctt 
tctggtgtga 
acgacctccc 
aagctgagcc 
tgcaattcaa 
tcagaaattg 
tggacactgc 
gctctgctgc 
tctgtaaggt 
gatttatctg 
acaatgtctg 
ttccntttaa 



atggctgccg 
cagcagcgag 
cagggaaaag 
caggggctgg 
ccctctccag 
ggaaaagcca 
ggccctcgcc 
cccttcctcg 
gtctgtctca 
ggcacagcga 
agggctgggc 
ccgcctcaca 
aattcagaag 
ttaagttaag 
acgctctggc 
ttgagagcta 
ggacttccag 
ctgaaagctc 
caccartgct 
agtgcctgca 



<400> 78 

ggcacgaggg ggtgggatgg gtggggggta 
ggggcaacca ggggaagatg gggtgctgga 
ggacatctgg agtctggcag gagtgatgac 
gtggggcctg aggccagtga ggagtgtgga 
gacatcagct ggggacgatg ggcctgagct 



acgggggaaa ctggggaagt ggggaaccga 60 

ggagagcttg tgggagccaa ggagcacctt 120 

gggtggaggg gctagctcga ggcagggctg 180 

gtaggcgccc aggcatcgtg cagacagggc 2 40 

agggctggaa agaaggggga gccaggcatt 300 
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catcccggtc acttttggtt acaggacgtg gcagctggtt ggacgagggg agctggtggg 360 
cagggtttga tcccagggcc tgggcaacgg aggtgtagct ggcagcagcg ggcaggtgag 420 
gaccccatct gccgggcagg tgagtccctt ccctccccag gcctcgcttc cccagccttc 480 
tgaaagaagg aggtttaggg gatcgagggc tggcggggag aagcagacac cctcccagca 540 
gaggggcagg atgggggcag gagagttagc aaaggtgaca tcttctcggg gggagccgag 600 
actgcgcaag gctggggggt tatgggcccg ttccaggcag aaagagcaag agggcaggga 660 
gggagcacag gggtggccag cgtanggtcc agcttgccac cttcacccac cgcaatttca 720 
ttttagttag caaggcacaa gggcagcttc cggcacggct ttcttcaagc cttattgccc 780 
ggagccttcg aaggctttga agaaccgggg aagacaaggc anttncttc 829 



<210> 79 
<211> 1143 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1126) 

<223> n equals a,t,g, or c 



<400> 79 

ggcacgagag cggacagatc tctgggtgct gggcggtcat ggcgctacta gatgtatgcg 60 
gascccccga gggcagcggc cggaatcggc tctcccggtt gcgggaagcg ggcgtcgctc 120 
ggacccagga cactacagtt tctctatgcg atctccagag ctcgctttac cccggggaat 180 
gcagcccaca gaattcttcc agtccctggg tggggacgga gaaaggaacg ttcagattga 240 
gatggcccat ggcaccacca cgctcgcctt caagttccag catggagtga ttgcagcagt 300 
ggattctcgg gcctcagctg ggtcctacat tagtgcctta cgggtgaaca aggtgattga 360 
gattaaccct tacctgcttg gcaccatgtc tggctgtgca gcagactgtc agtactggga 42 0 
gcgcctgctg gccaaggaat gcaggctgta ctatctgcga aatggagaac gtatttcagt 480 
gtcggcagcc tccaagctgc tgtccaacat gatgtgccag taccggggca tgggcctctc 540 
tatgggcagt atgatctgtg gctgggataa gaagggtcct ggactctact acgtggatga 600 
acatgggact cggctctcag gaaatatgtt ctccacgggt agtgggaaca cttatgccta 660 
cggggtcatg gacagtggct atcggcctaa tcttagccct gaagaggcct atgaccttgg 720 
ccgcaggcta ttgcttatgc cactcacaga gacagctatt ctggaggcgt tgtcaatatg 780 
taccacatga aggaagatgg ttgggtgaaa gtagaaagta cagatgtcag tgacctgctg 840 
caccagtacc gggaagccaa tcaataatgg tggtggtggc agctgggcag gtctcctctg 900 
ggaggtcttg gccgactcag ggacctaagc cacgttaagt ccaaggagaa gaagaggcct 960 
agcctgagcc aaagagagag tacgggctca gcagccagag gaggccggtg aagtgcatct 1020 
tctgcgtgtt ctctatttga acaagcattt cccccaggga agtttctggg tgccccacta 1080 
agtagaataa agaaaaacgg ttataaataa aaaaaaaaaa aaaaanccgg ggggggcccg 1140 
gta 1143 



<210> 80 

<211> 1226 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1223) 

<223> n equals a,t,g, or c 
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<400> 80 

atggatgtga gagaccacat tgcctctccc 

ctaacttacc acatgcttgg tgtactatat 

taaggtgagt atagcctact agatatgggc 

cagtttaagt aaacttggta aaatccaagt 

attttctcat atacaggtag ctaggggcaa 

gagagcccca caaaactttg gggacaaggg 

aggtcaggat ttgtatatca gaattgaagt 

tgtgagtgaa cctagaacag cactgaagta 

attatttgar ggatcttttt atttccccga 

gtgaacaaat gttgggatga gagaagatga 

ataaactaga agaacctgtg attttacagt 

catggcaatg tttgccttga atgggggtga 

acactattac acttccacac tatttatttg 

agttcagcta cctgattact gccccattct 

ttgtactgct gtgtttggta catctagtct 

ctttagtgta gattttattc atcacaggac 

gttagtttca gtacctcagc tatcaacatt 

catggagtga aattcttgtt ttgtgggtat 

acctttgctc tgaaattcca tttttccctc 

aatttccttt gtattttttt aagaaaatat 

aaaaaaaaaa aaaaaaaaaa aancct 



actgctttgg ggagcacttt cctgtcattt 60 
gtaykwtgtg cctcatatgt tgcaaagaac 120 
aatatccagc ctagatgatt ggaaagatac 180 
cttttttttt ttttttccag gaacaactac 240 
cacagttcca ttctagaggg aaacaaaagg 300 
agagagagac tcatctgaca cttcttttgg 360 
tagaattaag tgaattaaac tgaatttgat 42 0 
ttacataacc tggaagactg agaagggtat 480 
ggtctttcgc actggagaca gcataaaaga 540 
catcaatgtg ggagttcagt ataactgggg 600 
catcttatta cctgccaggg ctcatctagc 660 
aagcctttct ttgttggatc aaatactact 720 
gggatgggct gggagtgaca gtagcctagt 780 
tttagaagca catgtctgcc aaggagtggt 840 
tttttctgct ataagttttc cttacctgtc 900 
agaataatca aggacaacca aaatcctttt 960 
tctgagctac cattcaatgt tcctctgtgt 1020 
taggagtgtg ggaatgtgat aacctaaaca 1080 
tttccctgag ttgtattgac ctacagagtt 1140 
taaaaatcaa cggtctcaaa aaaaaaaaaa 1200 

1226 



<210> 81 
<211> 574 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (359) 

<223> n equals a,t,g, or c 



<400> 81 

tttagagaaa gaagaatatg caacagaaac 
actctctggc ttgggagttt gtctcccctg 
acagtacagt ggtactgccc aactgcactt 
cagaatgaaa atatgttatt catttaagac 
ttgtatttaa tatttacatg acctaattat 
tagcctgttg caaagtgcct aaacctttga 
ttagttttcc aatataaagg gaattccmtt 
cctcagcttt tgagttgact tccagaaagt 
atataaaatg tgccacatgg ttarttgtca 
tttttttaac tttctaaaar gaaaagttca 



tgtatgtagc ctgcaaagcc taaaatgttt 60 

ctctagactg tcagcaagtg gtacagtggt 120 

ctctgcaagg tgattctagt gtgcacttgt 180 

atctcatgtc tttgaatgta atcacatgat 240 

tttttcacgt cagtttttct arattggcaa 300 

graaaattac tatgarcaag gtccatgant 360 

ctatactgta aatccaaaaa tgctagttgc 420 

tgaratcttt tgaccatttt ttctcatgtc 480 

agctgtggta gtcatgtaca ctttkkkkct 540 
aagt 574 



<210> 82 
<211> 2043 
<212> DNA 

<213> Homo sapiens 
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<220> 

<221> misc feature 
<222> (1980) 

<223> n equals a, t,g, or c 
<220> 

<221> misc feature 
<222> (1982) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2043) 

<223> n equals a,t,g, or c 



<400> 82 

tcggagctgc tctggctgcg cgcggagcgg gctccggagg gaagtcccga gacaaaggga 60 
agcgccgccg ccgccgcccc gctcggtcct ccacctgtcc gctacgctcg ccggggctgc 120 
ggccgcccga gggactttga acatgtcggg gatcgccctc agcagactcg cccaggagag 180 
gaaagcatgg aggaaagacc acccatttgg tttcgtggct gtcccaacaa aaaatcccga 240 
tggcacgatg aacctcatga actgggagtg cgccattcca ggaaagaaag ggactccgtg 300 
ggaaggaggc ttgtttaaac tacggatgct tttcaaagat gattatccat cttcgccacc 360 
aaaatgtaaa ttcgaaccac cattatttca cccgaatgtg tacccttcgg ggacagtgtg 420 
cctgtccatc ttagaggagg acaaggactg gaggccagcc atcacaatca aacagatcct 480 
attaggaata caggaacttc taaatgaacc aaatatccaa gacccagctc aagcagaggc 540 
ctacacgatt tactgccaaa acagagtgga gtacgagaaa agggtccgag cacaagccaa 600 
gaagtttgcg ccctcataag cagcgacctt gtggcatcgt cagaaggaag ggattggttt 660 
ggcaagaact tgtttacaac atttttgcaa atctaaagtt gctccataca atgactagtc 720 
acctgggggg gttgggcggg cgccatcttc cattgccgcc gcgggtgtgc ggtctcgatt 780 
cgctgaattg cccgtttcca tacagggtct cttccttcgg tcttttgtat ttttgattgt 840 
tatgtaaaac tcgcttttat tttaatattg atgtcagtat ttcaactgct gtaaaattat 900 
aaacttttat acttgggtaa gtcccccagg ggcgagttcc tcgctctggg atgcaggcat 960 
gcttctcacc gtgcagagct gcacttggcc tcagctggct gtatggaaat gcaccctccc 1020 
tcctgccgct cctctctaga accttctaga acctgggctg tgctgctttt gagcctcaga 1080 
ccccagggca gcatctcggt tctgcgccac ttcctttgtg tttatatggc gttttgtctg 1140 
tgttgctgtt tagagtaaat aaactgttta tataaaggtt ttggttgcat tattatcatt 1200 
gaaagtgaga ggaggcggcc tcccagtgcc cggccctccc cacccacctg cagccccacc 1260 
gcgggccagg accaggctct ccatctgctt cggatgcacg caggctgtga ggctctgtct 1320 
tgccctggat ctttgtaaac agggctgtgt acaaagtgct gctgaggttt ctgtgctccc 1380 
cgcatcttcg ggctgtagag cgctgggcag ctaagatctg cataggtcgg gattggcatc 1440 
gagaccctgg caactgcacc ggtgccagct gtcttggggg ccacaaggcc aggtccagac 1500 
cagggctggg ggctgcctga ggactcctat ccgggcagcc tgctggcggg gkttcccctc 1560 
ttcagtggcc aggtcacagg gatggagctg cgctgtgcat agggtgccac ctcrggtgtc 1620 
tgtcccttgt gtcctcagga ggcagccttg ctaccacccg tkgcaaacgc caggtgcttt 1680 
ttctgggaga gcccacagcc gtggccctcc aggcttcccc gacccttagc gccaggtgga 1740 
gggccctggg cagcctgtgt ctggaattct tcgtcctgag gccgcctgag tgtggtctgt 1800 
cctggggagg ctgtgcgcct cagcarccgt cctgacgctg agccctctkc aaaggttkgg 1860 
ccggccargc ttcttggggc tgcctgagcc actgcaggaa gtggcctggc tgggaagttg 1920 
ggtgccggtc aactcccagc aggaaggcac agtggacaga gatgggaagc cctgggggan 1980 
anagcccggt gctcccagcc ctcaaaactt tgggtcccaa cccattttcc ccatcctagc 2040 
gan 2043 
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<210> 83 

<211> 1056 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (928) 

<223> n equals a r t,g, or c 
<220> 

<22 1> misc feature 
<222> (941) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (997) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1044) 

<223> n equals a,t,g, or c 



<400> 83 

aattcggcag agcccgattg atagaagaca atgagtacac agcaagacaa ggtgcaaagt 60 
tccccatcaa gtggacggcc cccgaggcag ccctgtacgg gaggttcaca atcaagtctg 120 
acgtgtggtc ttttggaatc ttactcacag agctggtcac caaaggaaga gtgccatacc 180 
caggcatgaa caaccgggag gtgctggagc aggtggagcg aggctacagg atgccctgcc 240 
cgcagactgc cccatctctc tgcatgagct catgatccac tgctggaaaa aggaccctga 300 
agaacgcccc acttttgagt acttgcagag cttcctggaa gactacttta ccgcgacaga 360 
gccccagtac caacctggtg aaaacctgta aggcccgggt ctgcggagag aggccttgtc 420 
ccagaggctg ccccacccct ccccattagc tttcaattcc gtagccagct gctccccagc 480 
agcggaaccg cccaggatca gattgcatgt gactctgaag ctgacgaact tccatggccc 540 
tcattaatga cacttgtccc caaatccgaa cctcctctgt gaagcattcg agacagaacc 600 
ttgttatttc tcagactttg gaaaatgcat tgtatcgatg ttatgtaaaa ggccaaacct 660 
ctgttcagtg taaatagtta ctccagtgcc aacaatccta gtgctttcct tttttaaaaa 720 
tgcaaatcct atgtgatttt aactctgtct tcacctgatt caactaaaaa aaaaaaagta 780 
ttattttcca aaagtggcct ctttgtctaa aacaataaaa ttttttttca tgttttaaca 840 
aaaaccaawm aggacaggtg tttgtttttg ttttcttttt tataaatatg gaatatatat 900 
aatatatatg tccctggtac atatacangt gggggtgcta ngtgggagac tgtgggccgg 960 
gcctggggcc acccaggctg cgggggccca gaggggnggg gtttttactg gcaaggtcag 1020 
gccttcaagg cacccggtgg tttnttcttg gaaaac 1056 

<210> 84 

<211> 2099 

<212> DNA 

<213> Homo sapiens 
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<220> 

<221> misc feature 
<222> (1846) 

<223> n equals a,t,g, or c 
<400> 84 

catttccggt gggggcgccg cgccagtgag ggcccggaag tgggtcgcgc ggagattgct 60 
gggcggttct tgccggaagc ggagagcggc tgatcgcagt ccggaggtga ggcggaactc 12 0 
tgagcgtggt ccattatggc tgacatgcaa aatctggtag aaagattgga gagggcagtg 180 
ggccgcctgg aggcagtatc tcatacctct gacatgcacc gtgggtatgc agacagtcct 240 
tcaaaagcag gagcagctcc atatgtgcag gcatttgact cgctgcttgc tggtcctgtg 300 
gcagagtact tgaagatcag taaagagatt gggggagacg tgcagaaaca tgcggagatg 360 
gtccacacag gtttgaagtt ggagcgagct ctgttggtta cagcttctca gtgtcaacag 420 
ccagcagaaa ataagctttc cgatttgttg gcacccatct cagagcagat caaagaagtg 480 
ataacctttc gggagaagaa ccgaggcagc aagttgttta atcacctgtc agctgtcagc 540 
gaaagtatcc aggccctggg ctgggtggct atggctccca agcctggccc ttatgtgaaa 600 
gaaatgaatg atgccgccat gttttataca aaccgagtcc tcaaagagta caaagatgtg 660 
gataagaagc atgtagactg ggtcaaagct tatttaagta tatggacaga gctgcaggct 720 
tacattaagg agttccatac caccggactg gcctggagca aaacggggcc tgtggcaaaa 780 
gaactgagcg gactgccatc tggaccctct gccggatcag gtcctcctcc ccctccacca 840 
ggcccccctc ctcccccagt ctctaccagt tcaggctcag atgagtctgc ttcccgctca 900 
gcactgttcg cgcagattaa tcagggggag agcattacac atgccctgaa acatgtatct 960 
gatgacatga agactcacaa gaaccctgcc ctgaaggctc agagtggtcc agtacgcagt 1020 
ggccccaaac cattctctgc acctaaaccc caaaccagcc catcccccaa acgagccaca 1080 
aagaaggagc cagctgtact tgaactggag ggcaagaagt ggagagtgga aaatcaggaa 114 0 
aatgtttcca acctggtgat tgaggacaca gagctgaaac aggtggctta catatacaag 1200 
tgtgtcaaca cgacattgca aatcaagggc aaaattaact ccattacagt agataactgt 1260 
aagaaacttg gcctggtatt cgatgacgtg gtgggcattg tggagataat caacagtaag 1320 
gatgtcaaag ttcaggtaat gggtaaagtg ccaaccatat ccatcaacaa aacagatggc 1380 
tgccatgctt acctgagcaa gaattccctg gattgtgaaa tagtcagtgc caaatcttcc 1440 
gagatgaatg tcctcattcc tacagaaggc ggtgacttta atgaattccc agttcctgag 1500 
cagttcaaga ccctatggaa cgggcagaag ttggtcacca cagtgacaga aattgctgga 1560 
taagcgaagt gccactgggt tctttgccct cccttcacac catgggataa atctgtatca 1620 
agacggttct tttctagatt tcctctacct ttttgctctt aaaactgctt ctctgctctg 1680 
agaagcacag ctacctgcct tcactgaaat atacctcagg ctgaaatttg gggtgggatg 1740 
caggtcagtt gatcttctga ggaaggtcag cttttcatat cagctcacac gccgcagtca 1800 
ttcttaagac tgccgctagg ctgatgtgca tttactttga gctttngggg tatctacaca 1860 
acagtcatgg aagaacagtc tggatacagc agatgtcact gtacctttta catgcgtagg 1920 
tcgaccgggg tccgaggctt acaaaatctc gtttaacggg agtcgcgccc aaagtggggg 1980 
gcgggtggga aaatagtatt tactctggtc cgagaggtct gagccccgag gagctctttc 2 040 
gccccggaaa aaaaagcgcg gtggtgcggt agacacctct ggccctgggg gcgctccat 2099 

<210> 85 

<211> 3103 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (293) 

<223> n equals a,t,g, or c 
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<400> 85 

ggaaattagc atggtgttat agaatcccag gattcttaaa tgttaccttc tctaactaat 60 
atatattgct tgactatcta gacttatact taacaggtat ttacatcttt gaacacagaa 120 
cagctgatgg agaaagaagc attataaata atatacataa actcagtttg tacagataat 180 
ccgtaatttt taatgtttaa cttgtctaaa tgctatatgt aatatctttc atcagttttt 240 
ttaaagtaat tatcctttca tattggtttt ttcccaccaa ataaaaccat tanaggacca 300 
gagatcaaga agccccarag gatgtacaag tcaggccaga ggatactcct tcagatctca 360 
gtgttagtaa ttccagtgtc atactggaaa acacgatgga agaccatgct gctgaggcat 420 
ccgggaagcc tctaggtgaa attagtgttc cactggacag ctctttactt tgtactttgt 480 
cctcagaatc tcaccaggaa gcagctagta atgagaatga taaaaaacyt ggtaactaca 540 
aatctatgtt acgaccagag gttggcacca cttcacaaga ttcagctctc ttagatcagg 600 
aattgtataa ctccttccat ttctggagga ctcctcttcc tgaaatagat ctagacatag 660 
agcttgaaca gaactctggg ggaaaaccca gcccagaggg accagaggaa gaatctgagg 720 
gccctgtgcc cagttctcca aacatcacca tggccaccag aaaggaactg gaagaaatga 780 
tagaaaatct agagccccac attgatgatc cagatgttaa agcacaagtg gaagtgctgt 840 
ccgctgcact acgtgyttcc agcctggatg cacatgaaga gaccatcagt atagaaaaga 900 
gaagtgattt gcaagatgaa ctggatataa atgagctacc aaattgtaaa ataaatcaag 960 
aagattctgt gcctttaatc agcgatgctg ttgagaatat ggactccact cttcactata 1020 
ttcacarcga ttcagacttg agcaacaata gcagttttag ccctgatgag gaaaggagaa 1080 
ctaaagtaca agatgttgta cctcaggcgt tgttagatca gtatttatct atgactgacc 1140 
cttctcgtgc acagacggtt gacactgaaa ttgctaagca ctgtgcatat agcctccctg 1200 
gtgtggcctt gacactcgga agacagaatt ggcactgcct gagagagacg tatgrgacty 1260 
tggcctcaga catgcagtgg aaagttcgac gractctagc attctccatc cacgagcttg 1320 
cagttattct tggagatcaa ttgacagctg cagatctggt tccaattttt aatggatttt 1380 
taaaagacct cgatgaagtc aggataggtg ttcttaaaca cttgcatgat tttctgaagc 14 40 
ttcttcatat tgacaaaaga agagaatatc tttatcaact tcaggagttt ttggtgacag 1500 
ataatagtag aaattggcgg tttcgagctg aactggctga acagctgatt ttacttctag 1560 
agttatatag tcccagagat gtttatgact atttacgtcc cattgctctg aatctgtgtg 1620 
cagacaaagt ttcttctgtt cgttggattt cctacaagtt ggtcagcgag atggtgaaga 1680 
agctgcacgc ggcaacacca ccaacgttcg gagtggacct catcaatgag cttgtggaga 1740 
actttggcag atgtcccaag tggtctggtc ggcaagcctt tgtctttgtc tgccagactg 1800 
tcattgagga tgactgcctt cccatggacc agtttgctgt gcatctcatg ccgcatctgc 1860 
taaccttagc aaatgacagg gttcctaacg tgcgagtgct gcttgcaaag acattaagac 1920 
aaactctact agaaaaagac tatttcttgg cctctgccag ctgccaccag gaggctgtgg 1980 
agcagaccat catggctctt cagatggacc gtgacagcga tgtcaagtat tttgcaagca 2040 
tccaccctgc cagtaccaaa atctccgaag atgccatgag cacagcgtcc tcaacctact 2100 
agaaggcttg aatctcggtg tctttcctgc ttccatgaga gccgaggttc agtgggcatt 2160 
cgccacgcat gtgacctggg atagctttcg ggggaggaga gaccttcctc tcctgcggac 2220 
ttcattgcag gtgcaagttg cctacaccca ataccaggga tttcaagagt caagagaaag 2280 
tacagtaaac actattatct tatcttgact ttaaggggaa ataatttctc agaggattat 2340 
aattgtcacc gaagccttaa atccttctgt cttcctgact gaatgaaact tgaattggca 2400 
gagcattttc cttatggaag ggatgagatt cccagagacc tgcattgctt tctcctggtt 2460 
ttatttaaca atcgacaaat gaaattctta cagcctgaag gcagacgtgt gcccagatgt 2520 
gaaagagacc ttcagtatca gccctaactc ttctctccca ggaaggactt gctgggctct 2580 
gtggccagct gtccagccca gccctgtgtg tgaatcgttt gtgacgtgtg caaatgggaa 2640 
aggaggggtt tttacatctc ctaaaggacc tgatgccaac acaagtagga ttgacttaaa 2700 
ctcttaagcg cagcatattg ctgtacacat ttacagaatg gttgctgagt gtctgtgtct 2760 
gattttttca tgctggtcat gacctgaagg aaatttatta gacgtataat gtatgtctgg 2820 
tgtttttaac ttgatcatga tcagctctga ggtgcaactt cttcacatac tgtacatacc 2880 
tgtgaccact cttgggagtg ctgcagtctt taatcatgct gtttaaactg ttgtggcaca 2940 
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agttctcttg tccaaataaa atttattaat aagatctata gagagagata tatacacttt 3000 
tgattgtttt ctagatgtct accaataaat gcaatttgtg acctgtaaaa aaaaaaaaaa 3060 
aactcgaggg gggcccggta cccaaatcgc cgatatgatc taa 3103 

<210> 86 

<211> 901 

<212> DNA 

<213> Homo sapiens 

<400> 86 

gattttaggt gacactatag aaggtacgcc tgcaggtacc gttccggaat tcccgggtcg 60 
acccacgcgt ccgagcttgg aacttcgtta tccgcgatgc gtttcctggc agctacattc 120 
ctgctcctgg cgctcagcac cgctgcccag gccgaaccgg tgcagttcaa ggactgcggt 180 
tctgtggatg gagttataaa ggaagtgaat gtgagcccat gccccaccca accctgccag 240 
ctgagcaaag gacagtctta cagcgtcaat gtcaccttca ccagcaatat tcagtctaaa 300 
agcagcaagg ccgtggtgca tggcatcctg atgggcgtcc cagttccctt tcccattcct 360 
gagcctgatg gttgtaagag tggaattaac tgccctatcc aaaaagacaa gacctatagc 420 
tacctgaata aactaccagt gaaaagcgaa tatccctcta taaaactggt ggtggagtgg 480 
caacttcagg atgacaaaaa ccaaagtctc ttctgctggg aaatcccagt acagatcgtt 540 
tctcatctct aagtgcctca ttgagttcgg tgcatctggc caatgagtct gctgagactc 600 
ttgacagcac ctccagctct gctgcttcaa caacagtgac ttgctctcca atggtatcca 660 
gtgattcgtt gaagaggagg tgctctgtag cagaaactga gctccgggtg gctggttctc 720 
agtggttgtc tcatgtctct ttttctgtct taggtggttt cattaaatgc agcacttggt 780 
tagcagatgt ttaatttttt ttttaacaac attaacttgt ggcctctttc tacacctgga 840 
aatttactct tgaataaata aaaactcgtt tgtcttgtcw rmaaaaaaaa aaaaaacycg 900 
a 901 

<210> 87 

<211> 559 

<212> DNA 

<213> Homo sapiens 

<400> 87 

agatcccgaa gcagcgctgg ksaggtaagt gcgggcagag cactgcgccg tttgggaacg 60 

caactttgag gagacagtgc ggtggttctg gaggctggga agtccaagac cagttggctc 120 

gcatctgact tcagtgaagt tccttatgac ttcccctgaa attgcttcct tatcatgggg 180 

gcaaatgaaa gtaaaaggct ctaatacaac ctataaggac tgcaaagtat ggccaggggg 240 

yagtcggact tgggattgga gagaaacagg aactgagcat tctcctggtg tgcagcctgc 300 

agatgtgaag gaagttgttg agaagggtgt acagactctt gtgattggcc gagggatgag 3 60 

tgaggccttg aaggtgcctt catcaactgt ggagtacctc aagaaacatg gcattgatgt 420 

gcgggtcctc cagacagagc aggcagtgaa ggagtataat gccttggttg ccaaggggtc 480 

agggtgggag gtgtcttcca ttccacctgc tgatggagcc ttaagagrag aataaatcac 540 
taagtgccwa aaaaaaaaa 559 

<210> 88 

<211> 2287 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
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<222> (2204) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2269) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2275) 

<223> n equals a,t,g f or c 



<400> 88 

ggcacgaggc 

agcttgagag 

cgccgcagcc 

ggcgctggcc 

tgagcctcaa 

gaaatgggaa 

tcagtactgt 

gcgggttagt 

tacacctttc 

gtgccagttt 

ggtagtcaaa 

cccatgtggg 

tattggatct 

tgaagaggaa 

cttcacagaa 

ggaggaccga 

tactgaaccc 

tcctccaact 

taatgagcat 

aatggacagg 

agcagagagg 

agcagccagt 

gaatgaccgc 

acggcctcat 

cttacatacc 

gatgaaatcc 

ctctctgctc 

ccttcaggag 

ggacgtccgg 

cttcccagcc 

cggtgccgaa 

cgagactctg 

agagcgggaa 

tggcctgctg 

gaggaagagg 

cccagaagag 

atacctggag 



tttagatgct 
ccgcgcgcta 
acgggcaggc 
ggctacatcg 
atcgcaatgt 
cctgatccaa 
caggagatgt 
attgacaact 
aagtgtctcg 
ttccacaaag 
gaggcatgtc 
gtagaccagt 
gtgtcaaaag 
gactatgatg 
gcagctgtgg 
gattactact 
ggcagcgacg 
cctctgccaa 
gctcgcttcc 
gtaaagaagg 
cagactctga 
gagaagcagc 
cgtcggatgg 
cgcattctcc 
atccgtcatt 
caggtgatga 
tacaaagtac 
cagcgtgcag 
gtgagctctg 
ctacctgaga 
gagaaagtga 
gatgttaagg 
tccgtgggcc 
gtcatcgcag 
cagtatggca 
cgtcacctga 
cagatgcaga 



tctgggtcgc 
gagcgacccg 
tcctgcttct 
aggctcttgc 
tttgtgggaa 
caggcaccaa 
atccagagct 
ggtgccggag 
tgggtgaatt 
agcggatgga 
tgactcaggg 
tccatggcac 
aagaggaaga 
tttataaaag 
atgaggatga 
atgacacctt 
gcaccatgtc 
ccaatgatgt 
agaaggctaa 
aatgggaaga 
ttcagcactt 
agctggtgga 
ctctggagaa 
aggccttacg 
accagcatgt 
cacatctcca 
cttatgtagc 
atatggacca 
aggagagtga 
acgaaggatc 
ttaacagtaa 
aaatgatttt 
cactgcggga 
tggccattgc 
ccatcagcca 
acaagatgca 
tttaggtggc 



ggtgtgctaa 
gcgagggatg 
gctgctggtg 
agccaatgcc 
gttaaatatg 
gagctgcttt 
acagatcaca 
ggacaaaaag 
tgtaagtgat 
ggtgtgtgag 
aatgacctta 
tgaatatgtg 
ggaagatgaa 
tgaatttcct 
tgaggatgag 
caaaggagat 
agacaaggaa 
tgatgtgtat 
ggagcagctg 
ggcagagctt 
ccaagccatg 
gacccacctg 
ctacctggct 
gcgttatgtc 
gttggctgtt 
cgtgattgaa 
ccaagaaatt 
gttcactgcc 
ggagatccca 
tggagtggga 
gaataaagtg 
caatgccgag 
ggacttcagt 
cacggtcatc 
cgggatcgtg 
gaaccatggc 
agggagcgcg 



gcgaggagtc 
gcggccaccg 
gggctcacgg 
ggaacaggat 
catgtgaaca 
gaaacaaaag 
aatgtgatgg 
caatgcaaga 
gtcctgctag 
aatcaccagc 
tatagctacg 
tgctgccctc 
gaggaagagg 
actgaagcag 
gaagaagggg 
gactacaatg 
attactcatg 
ttcgagacct 
gagattcggc 
caagctaaga 
gttaaagctt 
gcccgagtgg 
gccttgcagt 
cgtgctgaga 
gacccagaaa 
gaaaggagga 
caagaggaaa 
tcaatctcag 
ccgttccacc 
gagcaggatg 
gatgaaaaca 
agagttggag 
ctgagtagca 
gtcatcagcc 
gaggttgatc 
tatgagaacc 
gcanccctgg 



cgagtgtgtg 
ggaccgcggc 
cgcctgcctt 
ttgctgttgc 
ttcagactgg 
aagaagttct 
aggcaaacca 
gtcgctttgt 
ttccagaaaa 
actggcacac 
gcatgctgct 
agacaaagat 
aagaggaaga 
atctggaaga 
aggaagtggt 
aggagaatcc 
atgtcaaagt 
ctgcagatga 
accgcaaccg 
acctccccaa 
tagagaagga 
aagctatgct 
ctgacccgcc 
acaaagatcg 
aggcggccca 
accaaagcct 
ttgatgagct 
agacccctgt 
ccttccaccc 
ggggactgat 
tggtcattga 
gcctcgagga 
gtgctctcat 
tggtgatgct 
caatgctcac 
ccacctacaa 
cggagggatk 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 
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caggtggggc gggaagatcc cacgatttcc gatcggattg ccaagcagna gccgntgcca 2280 
gggggtt 2287 

<210> 89 
<211> 607 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (535) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (541) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (542) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (547) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (592) 

<223> n equals a,t,g, or c 
<400> 89 

gtgaatctca attatctgtt cacaagtaat tccttaacta aaaaacagta gatattgaac 60 
gagaaggtca tgtttaaatc cttccattaa tttctacatt tctgatcatt tgcttttggg 120 
gattttttta aagcagagta taattcagtg gaagtgtgtc tttgtcccca gaggtttctg 180 
catgtgcaag cattttaatc tagactgcca gaacccccag gctttttagt gaagtttgca 240 
gaggaagact tatctgtatt gacttatatg ttgcacagaa caaatgaaag tctcagacag 300 
tcctttttta cccaacaaag gcttattttt ttccatcctt tgcttgggst caagcactcc 360 
tgccctgcgt gcctccactt taaacatgat cagaactgtg cttcattgca aataacaact 420 
gaccaacaat ggggccckgc ttcatagatt tgggaatgtt tggcttaagc tgccaatgga 480 
ctgaaggcct ttaattccca ccggccagtc acagyctgct ttggtggtgg cctgntgatg 540 
nnctggngct cattattcct tgacatgcac cattcccctt caccttcaac cnttcacaac 600 
cggacag 607 

<210> 90 

<211> 2338 

<212> DNA 

<213> Homo sapiens 
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<220> 

<221> misc feature 
<222> (121) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (125) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2333) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2334) 

<223> n equals a,t,g, or c 
<400> 90 

aaaaaaaacc agcaactgaa gtggacccca cacattttgt aaaagcgctt cctaaagagg 60 
atccgtgact tgggagaggg ccactttggg aaggttgagc tctgcaggta tgaccccgaa 120 
nggancaata caggggagca ggtggctgtt aaatctctga agcctgagag tggaggtaac 180 
cacatagctg atctgaaaaa ggaaatcgag atcttaagga acctctatca tgagaacatt 240 
gtgaagtaca aaggaatctg cacagaagac ggaggaaatg gtattaagct catcatggaa 300 
tttctgcctt cgggaagcct taaggaatat cttccaaaga ataagaacaa aataaacctc 360 
aaacagcagc taaaatatgc cgttcagatt tgtaagggga tggactattt gggttctcgg 420 
caatacgttc accgggactt ggcagcaaga aatgtccttg ttgagagtga acaccaagtg 480 
aaaattggag acttcggttt aaccaaagca attgaaaccg ataaggagta ttacaccgtc 540 
aaggatgacc gggacagccc tgtgttttgg tatgctccag aatgtttaat gcaatctaaa 600 
ttttatattg cctctgacgt ctggtctttt ggagtcactc tgcatgagct gctgaottac 660 
tgtgattcag attctagtcc catggctttg ttcctgaaaa tgataggccc aacccatggc 720 
cagatgacag tcacaagact tgtgaatacg ttaaaagaag gaaaacgcct gccgtgccca 780 
cctaactgtc cagatgaggt ttatcaactt atgaggaaat gctgggaatt ccaaccatcc 840 
aatcggacaa gctttcagaa ccttattgaa ggatttgaag cacttttaaa ataagaagca 900 
tgaataacat ttaaattcca cagattatca agtccttctc ctgcaacaaa tgcccaagtc 960 
attttttaaa aatttctaat gaaagaagtt tgtgttctgt ccaaaaagtc actgaactca 1020 
tacttcagta catatacatg tataaggcac actgtagtgc ttaatatgtg taaggacttc 1080 
ctctttaaat ttggtaccag taacttagtg acacataatg acaaccaaaa tatttgaaag 1140 
cacttaagca ctcctccttg tggaaagaat ataccaccat ttcatctggc tagttcacca 1200 
tcacaactgc attaccaaaa ggggattttt gaaaacgagg agttgaccaa aataatatct 1260 
gaagatgatt gcttttccct gctgccagct gatctgaaat gttttgctgg cacattaatc 1320 
atagataaag aaagattgat ggacttagcc ctcaaatttc agtatctata cagtactaga 1380 
ccatgcattc ttaaaatatt agataccagg tagtatatat tgtttctgta caaaaatgac 1440 
tgtattctct caccagtagg acttaaactt tgtttctcca gtggcttagc tcctgttcct 1500 
ttgggtgatc actagcaccc atttttgaga aagctggttc tacatggggg gatagctgtg 1560 
gaatagataa tttgctgcat gttaattctc aagaactaag cctgtgccag tgctttccta 1620 
agcagtatac ctttaatcag aactcattcc cagaacctgg atgctattac acatgctttt 1680 
aagaaacgtc aatgtatatc cttttataac tctaccactt tggggcaagc tattccagca 1740 
ctggttttga atgctgtatg caaccagtct gaataccaca tacgctgcac tgttcttaga 1800 



WO 00/55180 



PCT/US00/05918 



78 



gggtttccat acttaccacc 
accctgtggt gcaacacttg 
agacagtttt cagtttgctt 
aatgtgaacg attacggtct 
agtattcgtt tgatattgtt 
ggcagcaatg aagttgccat 
caaacctrtg gccactctat 
gactttaaaa aaaaaaaaaa 
aaaaaaaaaa aaaaaaaaaa 



gatctacaag ggttgatccc 
aaagacccgg ctagaggcac 
ggaggtagct gggtaatcaa 
ttatgaccaa gagtctgaaa 
acttttcacc tgttgagccc 
ttaaatttgt tcatagccta 
atgcactttg tttactcttt 
aaaaaaaaaa aaaaaaaaaa 
aaaaaaaaaa aaaaaaaaaa 



tgtttttacc atcaatcatc 1860 
tatggacttc aggatccact 1920 
aaatgtttag tcattgattc 1980 
atctttttgt tatgctgttt 2 040 
aaattcagga ttggttcagt 2100 
catcaccaag gtctctgtgt 2160 
atacaaataa atatactaaa 2220 
aaaaaaaaaa aaaaaaaaaa 2280 
aggggggggg ccnnaaaa 2338 



<210> 91 

<211> 1274 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1264) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1268) 

<223> n equals a,t,g, or c 



<400> 91 

aattccgrgc ggagagggag gaaaacttct tcctggcctg ggctccgtgc cgctctgttt 60 
gccaaccgtc cagtcccgcc taccagtgcc gggcgctccc cacccctccc ccggctcccc 120 
cggtgtccgc catggccaaa gcctacgacc acctcttcaa gttgctgctg atcggggact 180 
cgggggtggg caagacttgt ctgatcattc gctttgcaga ggacaacttc aacaacactt 24 0 
acatctccac catcggaatt gatttcaaga tccgcactgt ggatatagag gggaagaaga 300 
tcaaactaca agtctgggac acggctggcc aagagcggtt caagacaata actactgcct 3 60 
actaccgtgg agccatgggc attatcctag tatacgacat cacggatgag aaatctttcg 42 0 
agaatattca gaactggatg aaaagcatca aggagaatgc ctcggctggg gtggagcgcc 480 
tcttgctggg gaacaaatgt gacatggagg ccaagaggaa ggtgcagaag gagcaggccg 54 0 
ataagttggc tcgagagcat ggaatccgat ttttcgaaac tagtgctaaa tccagtatga 600 
atgtggatga ggcttttagt tccctggccc gggacatctt gctcaagtca ggaggccgga 660 
gatcaggaaa cggcaacaag cctcccagta ctgacctgaa aacttgtgac aagaagaaca 720 
ccaacaagtg ctccctgggc tgaggaccct ttcttgcctc cccaccccgg aagctgaacc 780 
tgagggagac aacggcagag ggagtgagca ggggagaaat agcagagggg cttggagggt 840 
cacataggta gatggtaaag agaatgagga gaaaaaggag aaaagggaaa agcagaaagg 900 
aaaaaaagga agagagagga agggagaagg gagaggaatg aattgaggaa gtgaaagaag 960 
gcaaggaggt aggaagagag ggaggaggaa aggaaggaga gatgcctcag gcttcagacc 102 0 
ttacctgggt tttcagggca aacataaatg taaatacact gatttattct gttactagat 1080 
caggttttag ggtcctgcaa aaggctagct cggcactaca ctagggaatt tgctcctgtt 114 0 
ctgtcacttg tcatggtctt tcttggtatt aaaggccacc atttgcacaa aaaaaaaaaa 12 00 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1260 
aaangggngg ccgc 1274 



<210> 92 
<211> 1411 
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<212> DNA 

<213> Homo sapiens 



<400> 92 

gtgacgccgt ctagaatagt ggatcccccg gtctgcagaa ttcggcacga gccctttcaa 60 

gatgccactt tcagacttta ttctggctct gaaggacaat ccctactttg gggctggatt 120 

tgggctggtg ggtgtgggca cagccctggc cctggccsgg aaggtgtcca actgggcctg 180 

gtggcattcc ggcgccatta catgatcaca ctggaagtcc ctgctcgaga caggagctat 240 

gcctggttgc ttagctggct cacccgccac agtacccgta ctcagcacct cagtgtcgag 300 

acttcgtacc ttcagcatga gagtggccgc atttccacta agtttgaatt tgtccccagc 360 

cctggaaacc attttatctg gtatcggggg aaatggattc gggtagaacg aagtcgagag 420 

atgcagatga tagacttgca gacggggact ccttgggaat ctgtcacctt cacggccctg 480 

ggcactgacc gaaagttttc ttcaacatcc tggaggaagc tcgagagcta gccttgcagc 54 0 

aggaggaagg gaagaccgtg atgtacacag ctgtgggctc tgaatggcgt ccctttggct 600 

atccacgccg ccggcagcca ctgaattctg tggttctaca acagggtctg gctgaccgaa 660 

ttgtcagaga cgtccaggaa ttcatcgata accccaagtg gtacactgac agaggcattc 720 

cttacagacg tggctacctg ctttatgggc cccctggttg cggaaagagc agttttatca 780 

cagccctggc tggggaactg gagcacagca tctgcctgct gagcctcacg gactccagcc 840 

tctctgatga ccgactcaac cacctgctga gcgtggcccc gcagcagagc ctggtactcc 900 

tggaggatgt ggatgctgct tttctcagtc gagacttggc tgtggagaac ccagtaaagt 960 

accaaggcct aggtcgcctc accttcagtg gactgctcaa tgccttggat ggtgtggctt 1020 

ccaccgaggc ccgcatcgtg ttcatgacca ccaaccacgt tgacaggctg gaccctgccc 1080 

tgatacgccc ggggcgagtg gacctgaagg agtacgtggg ctactgctca cactggcagc 1140 

tgacccagat gttccagagg ttctatccag ggcaggcacc ttccttagct gagaactttg 1200 

cagaacatgt ccttcgagct acaaaccaga tcagtcctgc ccaggtgcag ggctacttca 1260 

tgctgtataa aaatgaccct gtaggggcaa ttcacaatgc tgagtctctg aggaggtgat 1320 

caggctgggc tcagctcagc tctcctcctc tagctcaata aacatctgcc acactaaaaa 1380 

aaaaaaaaaa aaaaattcgg ggggggcccc g 1411 



<210> 93 

<211> 729 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (54) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (69) 

<223> n equals a,t,g, or c 



<400> 93 

aaaccactgt gtgaaaaatc aaattttaat 
gaaagatgna tttgaagctc tgaatttata 
ttcataagta aattttatat tgattaagtt 
aatgaaagct atatctattc taaaccttat 
aatatggagt aactttgttt tgtatggtaa 
tatataaata aagtgctcaa caatgtgcaa 



tttgaaatgg aataatttca aagnaactat 60 
tagtcaccta taaaatgttc tttatatgtg 120 
aaacttttga attgatttga ggagcagtaa 180 
ttagacattg gtaccagtta cccaggtgaa 240 
ggtttaggaa tggtggatga agggtatctc 300 
tgattgtaaa tttagtaaga tattacagcc 360 
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atttcatgaa tgctttacca ttcaacatag 

atatacttca ggtgttgctg ttaacattta 

tcacattaaa tgtttattct ttaaaatgaa 

cttaccctgt gcctcatatt tcaatagtac 

ttattttgtt atgctttaaa tatacataca 

gtataatatc ctaatataaa caaaaatata 
aaaaaaaaa 



tatctattac aaaacacctt tcttgtatcc 420 
ctatgatatt tattttaacc aaaatgttac 480 
tgtattatgt ttttaaccca caaatgcata 540 
tgtaatatgg acatcttttg tgaaatactt 600 
aaaagatttc tgttattagc tttgaaaatt 660 
aaaataaaaa tgaatacagt aaaaaaaaaa 720 

729 



<210> 94 
<211> 1795 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (213) 

<223> n equals a,t,g, or c 



<400> 94 

ggtcgaccac gcgtcggcca aaatggacca aacaacccgg ccagagaatg cggcttctga 60 
gtgtaagaca ctgaggcggt gtcacagaca ggtaaagtga atgccgaaga cagaagattt 120 
ggatgataca ccactgactt tctttgtttg gaatacacgt tatgaaccct ttctggagca 180 
tgtctacaag ctctgtacgc aaacgatctg aangtgaaga gaagacatta acaggggacg 240 
tgaaaaccag tcctccacga actgcaccaa agaaacagct gccttctatt cccaaaaatg 3 00 
ctttgcccat aactaagcct acatctcctg ccccagcagc acagtcaaca aatggcacgc 3 60 
atgcgtccta tggcccttct acctggaata ctctcttctt gcagaattta ccttggttgt 42 0 
gaagcagaag ctaccaggcg tctatgtgca gccatcttat cgctctgcat taatgtggtt 480 
tggagtaata ttcatacggc atggacttta ccaagatggc gtatttaagt ttacagttta 54 0 
catccctgat aactatccag atggtgactg tccacgcttg gtgttcgata ttcctgtctt 600 
tcacccgcta gttgatccca cctcaggtga gctggatgtg aagagagcat ttgcaaaatg 660 
gaggcggaac cataatcata tttggcaggt attaatgtat gcaaggagag ttttctacaa 720 
gattgataca gcaagccccc tgaacccaga ggctgcagta ctgtatgaaa aagatattca 780 
gctttttaaa agtaaagttg ttgacagtgt taaggtgtgc actgctcgtt tgtttgacca 840 
acctaaaata gaagacccct atgcaattag cttttctcca tggaatcctt ctgtacatga 900 
tgaagccaga gaaaagatgc tgactcagaa aaagaagcct gaagaacagc acaataaaag 960 
tgttcatgtt gctggcctgt catgggtaaa gcctggctca gtacagcctt tcagtaaaga 1020 
agagaaaaca gtggcgactt aagagatggt gaatctggtg caccatgcac tttcctgcta 1080 
gactctggcc tagttcaagc tgaccaatgg cagaggactg cctgaagagt aaaactgtgt 1140 
gaacaatgac tgactgccag tgttttccat gtatgcatag gttctaacag cagggtttgg 1200 
aaacctgtct ctaagtaatg cattacttct gtcagaagtg tcttagggtg gttatctagt 1260 
tcagtactcc aaattattgg ggaccttgag gcttaagtaa gtatttttct gaatataatg 1320 
ctaaaggtaa gttgcattca tttaaactaa tagagcagac agaattcagc actacttaat 1380 
agtttataaa tcagtggttt cagttgtata tatgttagga aatggagagg tatagagaga 1440 
gcaggttcca tagctcagca cttttaagtg gaagatcatt tgaatctcag tcttcagcct 1500 
gcactgattt gtagcctgca ctgtcttact gatttacaaa ctgaaatcac tgagaaatgt 1560 
ctttagttca gtgagaagaa accagaacac ttgttcctag tgttgtgttg ttttttttaa 1620 
gcaaattact tactgtattt ttatggcagg agggagaaaa agtgttacaa cggtttctaa 1680 
tgaagtccgg tatttaaatg ataaatgact aatgtgttta gtagagacaa aataaaccaa 1740 
taaatgataa aaaaaaaaaa aaaaaaaagg gcggccgctc gcgatctaga actag 1795 



<210> 95 
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<211> 757 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (719) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (743) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (749) 

<223> n equals a,t,g, or c 



<400> 95 

cccacgcgtc cgggaaaaat aaagtaagca aacgattcaa caagtgaata tttaatgtaa 60 
ataaggaata ttctaaataa ggaaatcatt cttagatttg aataggatca agttttaggt 120 
tctgagcaca catctaggat ttttgtattc tttctcaaat acagtacata ttcmtttttt 180 
ccyaacttag agattgcmaa cctgtgatct ttgaatcaga tctgtgccac aaatttttgt 240 
ttggccactg tagtgatctt taagaatatt ttatatatga aatctggatt tagggktccc 300 
atggtctggc accactgggt acagtagttc tacatggcag taattcatgg agttgaagca 3 60 
gtgaggaaag agtcmagtac yagtcyttta tccycagtgt ccagtgactg tcmagagaaa 420 
tgggactgcc ttcygcatgg gatatgtggg ttaaagagta gtccawtata gargagtgag 480 
aaagtgaacc ctctgaggca tagtaakgtt ttatttgaaa acatctcaca tgtattgaat 540 
acttagatag gatgtattct gtattactga attttccaga ttattgaagc aatcaccttt 600 
ctgtgtttaa agttttagaa agaaagcttt taaaaatgct taacataaga taagcctgtt 660 
ttcatggtgc aaggtccttt ctatgaacat gaatcactgg actctgaagg ttggactana 720 
tccatctacc ttccctttta aangctaang ggctcaa 757 

<210> 96 

<211> 888 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (329) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (332) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
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<222> (647) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (688) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (780) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (805) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (809) 

<223> n equals a,t,g, or c 



<400> 96 

gcagatacta taatatttcc ttttatttta gtgttattta gctttattac agatttctat 60 
ttttgtcaaa acttcatggt tcctttcaag atcttttttg ccaaaacatt ttgatactat 12 0 
agcattgtac atttgaaagt agtgttctag actataaaac caatgaactt ctacatgagc 180 
cctacagaca ggcatgtgta gaaggcaatt tatcaaacct attgcactgc catgaaaagt 240 
gtgtataata atttgctagc ccaagcaagc tagttttctt tgcttgcttc ttttctttct 300 
tttttccttc cttttttttt ttttttttnt tnttttttaa catgttgaga ttctctagtt 360 
gttttctttg gcgtatctaa ccccttcttt tgttttctga gacctggtaa cccacgctct 420 
tgcattgtgg attttaaaat gtatactctg tacggttctg taaaccgaaa aacttttgta 480 
aatatataaa tatacataga cataaaaata ctgtatgtga cagcacatag agtagttttc 540 
ccacaccaaa gttaattttt atgcatgctt taaaagtata tatcgggamc ggcagaaatg 600 
gaagtatcca tacattttta aaaagcaaca agtttgcaca gctagantgt ttttgtaaat 660 
aaatgtattt gtataacaca gtcatgtnat atacagaact ataagcagaa actttgcaaa 72 0 
actaaattaa aggctgcatg cttattattt tttgtacctt gtcctataac tacttcctan 780 
tccaagaacg aaatgttact gttancgant ttaatgtttt tccgctttga aggatttacc 840 
acatccactc ccaagaccta cttttcttaa aacccctggg gttactaa 888 



<210> 97 

<211> 2551 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2546) 

<223> n equals a,t,g, or c 



<220> 
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<221> misc feature 
<222> (2550) 

<223> n equals a,t,g, or c 
<400> 97 

cgggctgcag gaattcggca cgagcttcct tcctcagttc ccttaaagca cagcccaggg 60 
aaacctcctc acagttttca tccagccacg ggccagcatg tctgggggca aatacgtaga 120 
ctcggaggga catctctaca ccgttcccat ccgggaacag ggcaacatct acaagcccaa 180 
caacaaggcc atggcagacg agctgagcga gaagcaagtg tacgacgcgc acaccaagga 240 
gatcgacctg gtcaaccgcg accctaaaca cctcaacgat gacgtggtca agattgactt 300 
tgaagatgtg attgcagaac cagaagggac acacagtttt gacggcattt ggaaggccag 360 
cttcaccacc ttcactgtga cgaaatactg gttttaccgc ttgctgtctg ccctctttgg 42 0 
catcccgatg gcactcatct ggggcattta cttcgccatt ctctctttcc tgcacatctg 480 
ggcagttgta ccatgcatta agagcttcct gattgagatt cagtgcatca gccgtgtcta 540 
ttccatctac gtccacaccg tctgtgaccc actctttgaa gctgttggga aaatattcag 600 
caatgtccgc atcaacttgc agaaagaaat ataaatgaca tttcaaggat agaagtatac 660 
ctgatttttt ttccttttaa ttttcctggt gccaatttca agttccaagt tgctaataca 720 
gcaacaattt atgaattgaa ttatcttggt tgaaaataaa aagatcactt tctcagtttt 7 80 
cataagtatt atgtctcttc tgagctattt catctatttt tggcagtctg aatttttaaa 840 
acccatttaa atttttttcc ttaccttttt atttgcatgt ggatcaacca tcgctttatt 900 
ggctgagata tgaacatatt gttgaaaggt aatttgagag aaatatgaag aactgaggag 960 
gaaaaaaaaa aaaaagaaaa gaaccaacaa cctcaactgc ctactccaaa atgttggtca 102 0 
ttttatgtta agggaagaat tccagggtat ggccatggag tgtacaagta tgtgggcaga 1080 
ttttcagcaa actcttttcc cactgtttaa ggagttagtg gattactgcc attcacttca 1140 
taatccagta ggatccagtg atccttacaa gttagaaaac ataatcttct gccttctcat 1200 
gatccaacta atgccttact cttcttgaaa ttttaaccta tgatattttc tgtgcctgaa 1260 
tatttgttat gtagataaca agacctcagt gccttcctgt ttttcacatt ttccttttca 1320 
aatagggtct aactcagcaa ctcgctttag gtcagcagcc tccctgaaga ccaaaattag 13 80 
aatatccatg acctagtttt ccatgcgtgt ttctgactct gagctacaga gtctggtgaa 1440 
gctcacttct gggcttcatc tggcaacatc tttatccgta gtgggtatgg ttgacactag 1500 
cccaatgaaa tgaattaaag tggaccaata gggctgagct ctctgtgggc tggcagtcct 1560 
ggaagccagc tttccctgcc tctcatcaac tgaatgaggt cagcatgtct attcagcttc 162 0 
gtttattttc aagaataatc acgctttcct gaatccaaac taatccatca ccggggtggt 1680 
ttagtggctc aacattgtgt tcccatttca gctgatcagt gggcctccaa ggaggggctg 1740 
taaaatggag gccattgtgt gagcctatca gagttgctgc aaacctgacc cctgctcagt 1800 
aaagcacttg caaccgtctg ttatgctgtg acacatggcc cctccccctg ccaggagctt 1860 
tggacctaat ccaagcatcc ctttgcccag aaagaagatg ggggaggagg cagtaataaa 192 0 
aagattgaag tattttgctg gaataagttc aaattcttct gaactcaaac tgaggaattt 1980 
cacctgtaaa cctgagtcgt acagaaagct gcctggtata tccaaaagct ttttattcct 204 0 
cctgctcata ttgtgattct gcctttgggg acttttctta aaccttcagt tatgattttt 2100 
ttttcataca cttattggaa ctctgcttga tttttgcctc ttccagtctt cctgacactt 2160 
taattaccaa cctgttacct actttgactt tttgcattta aaacagacac tggcatggat 2220 
atagttttac ttttaaactg tgtacataac tgaaaatgtg ctatactgca tactttttaa 22 80 
atgtaaagat atttttatct ttatatgaag aaaatcactt aggaaatggc tttgtgattc 2340 
aatctgtaaa ctgtgtattc caagacatgt ctgttctaca tagatgctta gtccctcatg 2400 
caaatcaatt actggtccaa aagattgctg aaattttata tgcttactga tatattttac 2460 
aattttttat catgcatgtc ctgtaaaggt tacaagcctg cacaataaaa atgtttaacg 2520 
gttaaaaaaa aaaaaaaaaa aaaaanaaan a 2551 



<210> 
<211> 



98 

1106 
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<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (43) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1081) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1099) 

<223> n equals a,t,g, or c 



<400> 98 

tttcttgtgc tttctatgac tgcatcagaa cagagaatgt cantatccaa taggatgcca 60 
gtggaattcc ctgacgattc catccacgcg gctctgctgg agcagggtag tgtcctaggc 12 0 
tgggaggaat gggatggagc ctccacctca tggaagtagc ttcctttgga ggtggctatg 180 
gcaggtcttc ggagagaata tgcttttaag gctattaacc agggtggcct tacatcagta 240 
gctgtcagag ggaaagactg tgcagtaatt gtcacacaga agaaagtacc tgacaaatta 300 
ttggattcca gcacagtgac tcacttattc aagataactg aaaacattgg ttgtgtgatg 360 
accggaatga cagctgacag cagatcccag gtacagaggg cacgctatga ggcagctaac 420 
tggaaataca agtatggcta tgagattcct gtggacatgc tgtgtaaaag aattgccgat 480 
atttctcagg tctacacaca gaatgctgaa atgaggcctc ttggttgttg tatgatttta 540 
attggtatag atgaagagca aggccctcag gtatataagt gtgatcctgc aggttactac 600 
tgtgggttta aagccactgc agcgggagtt aaacaaactg agtcaaccag cttccttgaa 660 
aaaaaagtga agaagaaatt tgattggaca tttgaacaga cagtggaaac tgcaattaca 720 
tgcctgtcta ctgttctatc aattgatttc aaaccttcag aaatagaagt tggagtagtg 780 
acagttgaaa atcctaaatt caggattctt acagaagcag agattgatgc tcaccttgtt 840 
gctctagcag agagagacta aacattgtcg ttagtttacc agatccgtga tgccacttac 900 
ctgtgtgttt ggtaacaaca aaccaacatc atggaggtcc ctggattgaa aaaggagcct 960 
ctcccactcc tcctaccacc gaagtggtta ggactctata taaataaaaa caaggctttt 1020 
ggaaaawaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1080 
naaaaaaaaa aaaaaaaana aaaaaa 1106 



<210> 99 

<211> 1268 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (112) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
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<222> (932) 

<223> n equals a, t,g, or c 
<220> 

<221> misc feature 
<222> (1203) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1207) 

<223> n equals a,t,g, or c 



<400> 99 

ggcacgagta ggcctctcct gctgctgaat gacaagcctg cgrggaaggg cttgattacg 60 
atcgctgccc aggagctgtc cgacaaccgc gtcatcacac taagcctggc gngcaggagg 120 
ctggacaaga aggacctctt tgggaagtca gacccctttc tggagtttta taagccagga 180 
gacgatggca agtggatgct ggtccacagg actgaggtga tcaagtacac actggaccct 240 
gtgtggaagc cattcacagt gcccttggtg tccctgtgtg atggggacat ggagaagccc 300 
atccaggtca tgtgctacgg actatgacaa tgacgggggc catgacttca tcggcgagtt 360 
ccagacctca gtgtcacaga tgtgtgaggc tcgagacagc gtcccgctgg agttcgagtg 42 0 
catcaacccc aagaagcaga ggaagaagaa gaactataaa aactcgggca tcatcatcct 480 
gcgatcctgc aagataaacc gagactactc cttccttgac tacatcctgg gaggctgcca 540 
gctcatgttc accgttggaa tagactttac agcctccaac gggaatcccc tcgacccttc 600 
ctctttgcac tatatcaacc ctatgggcac caacgaaata tctgtcggcc atctgggctg 660 
ttgggcagat cattcaggac tacgacagtg ataagatgtt tccagctctg ggattcgggg 720 
cccagttacc cccagactgg aaggtctccc atgagtttgc catcaacttc aaccccacca 780 
accccttctg ctcaggtgtg gatggtattg cccaggcgta ctcagcttgc ctgccccaca 840 
tccgcttcta cggtcctacc aatttctccc ccatcgtcaa ccacgtggcc cggtttgcgg 900 
cccaggccac acaacagcgg acggccacgc antacttcat cctcctcatc atcacggacg 960 
gggtcatcag tgacatggag gagacacggc atgccggttg caggcttcca agctgcccat 1020 
gtccatcatc atcgtgggcg tgggcaatgc ggacttcgct gccatggagt tcctggatgg 1080 
ggacagccgc atgctgcgct tcccacacgg gggaaggagg cagcccgcga tattgtggca 1140 
ttcgttccct tttcgagatt tccgcaaagc agcaaaagag aacttggcca aagctgtgct 1200 
ggncggnatg gccccaacaa ttgttgcatt atttcaagca taaaaaactg gccccccaac 12 60 
aaattcgg 1268 



<210> 100 

<211> 1143 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1143) 

<223> n equals a,t,g, or c 



<400> 100 

tttgtatcaa aacttgaaat tcctctattt 

tgaagaaaac atttattttt tatttgattc 

taaaatgtac tgaggcacaa caagtattat 



ctattgggat ataaaagcct tccccttcag 60 
ctaggattta gtaaactcta gctgtctatt 120 
actggaagac ttgccaaact ggcaaagctt 180 
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taagttcatc agcattctat 
ctcctcgatg gctttgataa 
ctccactaaa ctataaagaa 
agaaattctt aaatatatac 
ccacatatca ttgaggaatt 
ccctctatta gacattccac 
cattctgtat gttcatgttg 
aggatgtgaa ctgcctctca 
tgatgaaact agtttctcag 
attctcaaac aaaagagtta 
tctcttcacc actaagctcc 
aggcagctta taaatgggac 
tcctttttta aaataaaaat 
acagtgcact gaaatattag 
attggaggaa ggggagataa 
aacctttgat aacagtttga 
ttn 



gtggttcaga gctgtgattt 
aggttagatt tgatgttttt 
aataattact tagaaactcc 
agaattttaa agaaaacatt 
aaagtgtggg acagtcatta 
aatccatgtt ttaagcttat 
atcatttgcg aacaagaaag 
actttaaacc ctgttagctt 
ctaggcttgt actttcctca 
ccacttttct ccatttattt 
aaagcaaatg aaagacgatc 
ataaatcaga gatgtgttgg 
aaaaacatta ccaggttccc 
tgtttacctc caaggctagg 
tgggaagagg atggcgcctt 
cgaaatcaat cttttttttt 



ttgcaaagta ttttaccaac 240 
ttttagattt atttttctta 300 
attttaaata atcatttcct 360 
tcatctgatt tagttagcat 420 
ttaaaaaaaa gagagaaaag 4 80 
ccaaaggtcc aaatgtcagc 540 
caggtttcta ggtatcactt 600 
tactttttta agtccacaag 660 
ttatttctag tatttcaaat 720 
tcagttatgg aaatgttccc 780 
acatgtcagg acagtagtaa 840 
tattttgaga ctcaagactg 900 
aagccaatct ggcttaacca 960 
gagccaaggg gaggaggaga 1020 
cctgagttgg ctagagggcc 1080 
tttttttggg aagggcccct 1140 

il43 



<210> 101 
<211> 585 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (455) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (508) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (522) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (540) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (551) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (585) 
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<223> n equals a,t,g, or c 
<400> 101 

ggaacattga aataaaggaa gtgttcctta gttcccgtgt gaaagcagag gaacccatga 60 

catccaaggg cgtgaaagga tcagagctga ctggacatag tgagctgcct tcttgcgttc 120 

gggtgcaccc ctgttaaacc tgatctgtgt cataagtgac tccggatgca tcagtgtcca 180 

ccagttggaa gcaatgacaa ggatggctgg ctggtgtttt tcagccttcc ggtttataga 24 0 

ctgtatttat ctagtggatt cctgcaggcc ccatactgag cctggactga aagtatccac 300 

tcggaccatc tgttatctct ctacactgaa aataaaacct cttccaccca ccccattcgg 360 

ttcttctgcc tgaccttcaa atgcccatgt tggcctttta cagcagtgcc acggcaccaa 42 0 

gcgagctgcc acatctcaca ctctaaaggg tttgnaacta ttagttcttg tcatttttta 480 

aaaaaaacca ttcccaagtt gaaattgntt atatccgtct gntcttgcgt gtgtcaraan 540 

ctgggttttt ngtggaaggt tcccaaaaca aaggcaacac cattn 585 

<210> 102 

<211> 579 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (553) 

<223> n equals a,t,g, or c 
<400> 102 

gacggctgcg agaagacgac agaaggggag tccccacctc tctcagcttc cggctggtag 60 
tagttccgct tcctgtccga ctgtggtgtc tttgctgagg gtcacattga gctgcaggtt 12 0 
gaatccgggg tgcctttagg attcagcacc atggcggaag acatggagac caaaatcaag 180 
aactacaaga ccgccccttt tgacagccgc ttccccaacc agaaccagac tagaaactgc 240 
tggcagaact acctggactt ccaccgctgt cagaaggcaa tgaccgctaa aggaggcgat 300 
atctctgtgt gcgaatggta ccagcgtgtg taccagtccc tctgccccac atcctgggtc 360 
acagactggg atgagcaacg ggctgaaggc acgtttcccg ggaagatctg aactggctgc 420 
atctcccttt cctctgtcct ccatccttct cccaggatgg tgaaggggga cctggtaccc 4 80 
agtgatcccc accccaggat cctaaatcat gacttacctg ctaataaaaa ctcattggaa 540 
aaaaaaaaaa aanaaaaaaa atcggggggg ggcccgtaa 579 

<210> 103 
<211> 405 
<212> DNA 
<213> Homo sapiens 

<400> 103 

tccatccggg tgccccattc cggstccctg ggwgatcagt gttgtragtg catgtraaat 60 
gggggatccc cacccccagt gcccttcccc ttcctggggc ccactcacac tacaccctct 120 
tcctttccca ccccacctcc ccggagagaa actggacatg gggcctgggg aggggagctg 180 
gccagaggag gacccctttc ccgtggcatt agaaggggga ggggtggctg gggcccccac 240 
ccattccccc tccctccaaa ctcccaaccc ccagtcagtg tttgagcctc ctcgttcccc 300 
tcacgcaccc gctcacgcac cctcggtgaa tccttggtga tgattttggc aactttggga 360 
ataaatggca attcccacgg amwaaaaaaa aaaaaaaaaa aaaag 4 05 



<210> 104 
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<211> 2158 

<212> DNA 

<2 13> Homo sapiens 

<400> 104 

gaggcctgtc ggagtcagct ccttccagac tggtgggcgc acagcccagc acaggcgtgc 60 

cgctggtrac ggggtacacc acctacracg cgcaccattc agcattctcc cagatggtga 120 

wcagcttcta ctatgggggc aagctggtgg gccaggccac caccacctgc cccgagggct 180 

gccgcctgtc cctgagccag cctgggctgc ccggcaccaa gctgtatggg cccgagggcc 240 

tggagctggt gcgcttcccg ccggccgacg ccatccccag cgagcgacag aggcaggtga 300 

cgcggaactg ttcgggcacc tggagcgcgg ggtgctgctg cacagcagcc ggcarggcgt 360 

gttcgtcaag cggctgtkcc agggccgcgt gttctkcagc ggcaacggtt ggtgtgcaaa 420 

ggcaggccca acaagctgga gctgatgagg tggtccaggt cttcgacacc agccagttct 480 

tccgagagct gcagcagttc tataacagcc arggccggct tcctgacggc arggtggtgc 540 

tgtgctttgg ggaagagttc cggatatggc ccccttgcgc tccaaactca ttctcgtgca 600 

gattgagcag ctgtatgtcc ggcaactggc agaagaggct rggaagagct gtggagccgg 660 

ctctgtgatg caggcccccg aggagccgcc gccagaccag gtcttccgga tgtttccaga 720 

tatttgtgcc tcacaccaga gatcattttt cagagaaaac caacagatca ccgtctaagt 780 

gcgtcgcttg ggcgccccac cccgtctgcg tcctgcatcc atctccctgt tacagtggcc 840 

cgcatcatga ttaaagaatg tggatccctc tgtctggggt gggatgcctt actttgcact 900 

taatttaata agggcattct cggaggagta gacgtttaat acgaatgggc ggcatagccc 960 

tgccgagatg tcggtgatgg cctggatgct gtaaccacaa cctgtggcta aaaattttat 1020 

tttctatcct ttacccgtca ttatcattag ttgctatgat tctttctgca ttttcggtta 1080 

actatcattt ccaaagactt gtcattcagt aatattagca gatagctgct tcgataaagg 1140 

aatttggagt ttaaaaatca acttgtgaaa acaaggttgt ttttgtcttt atcktttgtt 1200 

agagttatag atttatgatt tcataggctt gattctatgt gaaatatctt tttactttta 1260 

tgcattttaa taagatttaa aaatatttag attaaagccc cctttaatga gtacaagaaa 1320 

aactcttggc ttgttagaag aaagtatatt ctttctagaa tttggtgcag gaatatgtgt 1380 

tcatatccag gcaaacgggt gtgtttttat cttcagacaa tgaaaccttc tcctctgggg 1440 

ctttgttgcc aggaagatta gaactaaatt tatttttttc atttctgtca tgaaatcatt 1500 

ccagatacct cttttcttct ttccaaatgg ttttcacatg tgtttgaaat atttgtactt 1560 

ygaattgtcg gattttccat gtcctccttt ctcctttgtg cccagcctga gtcagcacca 1620 

tcccgcattc agaacctccc agtgaaaggg cagccttcat tttgagaagg tggaaggtgt 1680 

tagggtttgg gagacagctc atccaatctc ccaagtctca tggtggattt gtgactgtga 1740 

gagtttccgg tttaaaatct gaaaagccag atatgcctgt ttccttttcc cagcaccatg 1800 

cctgtggagg ggacagtcag acccagaggt cctttacgtg tggatggagt tcacaggcga 1860 

atagaggaga ggaccagggg acgtggcttg tcccttttgt ccaacaaagc attatatttt 1920 

taagaatggc agacctgttt gctgaagtgt tcataagata acaataggct tgaatctcca 1980 

attcaaatga atgtcaaagc acatatcttt aatatgctga atgaatattt atttttgtat 2040 

ccattaaaac agtatattga tctcttttat tctttattaa aataaaatgc tcttttttaa 2100 

aaaaaaaaaa aaaaaaaaaa aaaaaaaagg gcggccgctc tagaggatcc ctcgaggg 2158 

<210> 105 
<211> 867 
<212> DNA 
<213> Homo sapiens 

<400> 105 

ggcagagctg tgctgcacag ggggaggaga gggaacccca ggcgcgagcg ggaagagggg 
acctgcagcc acaacttctc tggtcctctg catcccttct gtccctccac ccgtcccctt 
ccccaccctc tggcccccac cttcttggag gcgacaaccc ccgggaggca ttagaaggga 



60 

120 

180 
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tttttcccgc agttgcgaag ggaagcaaac 

tctctccccc accgtctcaa catgcttagg 

gtccwgtgcc tggggacagc ggtgccctcc 

cagcaaatgg ttcagcccca gtccccggtg 

gacaatggaa aacactatca gataaatcaa 

ttggtttgta cttgttatgg aggaagccga 

gaagagactt gctttgacaa gtacactggg 

cgtcctaaag actccatgat ctgggactgt 

agctgtacca tcgcaaaccg ctgccatgaa 

tggaggagac cacatgagac tggtggttac 

aaaggagrat ggacctgcaa gcccatagyt 

ctatgtggtc rgagaacgtg ggagaag 



ttggtggcaa cttgcctccc ggtgcgggcg 240 
ggtccggggc ccgggctgct gctgctggcc 300 
acgggagcct cgaagagcaa gaggcaggct 360 
gctgtcagtc aaagcaagcc cggttgttat 420 
cagtgggagc ggacctacct aggcaatgcg 480 
ggttttaact gcgagagtaa acctgaagct 540 
aacacttacc gagtgggtga cacttatgag 600 
acctgcatyg gggctgggcg agggagaata 660 
gggggtcagt cctacaagat tggtgacacc 72 0 
atgttagagt gtgtgtgtct tggtaatgga 780 
gagaagtgtt tgatcatgct gctgggactc 840 

867 



<210> 106 
<211> 442 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (435) 

<223> n equals a,t,g, or c 



<400> 106 

agaagcagga actccaggat cccaaaccag 

cttttccttt ccccagaaga gatccctaac 

aggctctttc ccagaagttg gacgaagagg 

tcaagtggtt actctggtaa tggattgcct 

ccagatctag tctgtaaacc cagcttagaa 

tcaaggagat cctgggagcc ccaaaggctc 

agagtgaagt tgtgatcacc acagtycctc 

cagggggtac cgagntctcc tg 



agcagaccct atagtaaagt atttttacat 6 0 

ctattgtttt attgacagcc ttgctgttag 120 

ctcaggcgtt gctgtttctt gtcttccaag 180 

ctctccgagc tttcaccctg gtgagactgt 240 

gcactgttgt aaaaatgact gaagagccca 300 

acatggcagc gacgatggag aagagcccca 360 

tggtcagtga gattcagttg atggctgcta 420 

442 



<210> 107 

<211> 1468 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (591) 

<223> n equals a f t f g f or c 
<220> 

<221> misc feature 
<222> (811) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (1464) 
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<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1467) 

<223> n equals a,t,g, or c 



<400> 107 

ggagcatctg tgggattttg gtatccacgg gggttcctgg gaaccaatcc cctgtggata 60 
ccaaggggac ggtatacact cacctccaaa accctccttg caccccaatc tgccctagac 120 
accacctcct gatggcctca tccctggtca agggcgggag ttgggagatg gctasatsgg 180 
garcggtatt tctgaatttc tgtttccagt gttctctgar gcttaatggg aacatttctc 240 
ttaggaggat ccaaacccac tcttggggga catgaggccg cgctgcatga cttgctgaac 300 
ggcacaggga cccctcgagg aacaaggttg cacaccagct ttcagccacc atgactgtgg 360 
ggagtggctg gaccaarggc tgacctcccc gactgcatca aagttgggga accaagtctc 420 
agagtgaggc gggggccttt cggatatcac atgggacaga ggaagagccc ggctggaatc 480 
tgacttacct ggaccgctgt ccttgtgagg cattgaatgc ccagtgcagt atccgagaga 540 
ctgtttaata acctgtcttc ccagccaatt ggtggtgctg gaatccccta ngagccttca 600 
gtctgggaga aacagagcca gacatagaca gttccagcat cacagaacca gaagaagaga 660 
cctgcaactg tgagartcca gacaggaagc agagaaggcg tccttgygga aagggcattt 72 0 
tagctgaggc tttggagtac gaataggagc tcagcaggca gacgaatgag gaataaaggt 780 
cagagaaggt cagagctgag tgacgtttgg naatccaccc cgtttattgt agaactgggg 840 
gttcagaggg caggtgcctc aragttgagg ccacacagtg aggtctggtg ggtgaaagga 900 
cccaggaacg aggcgttcag gaaagcaggt tgtcagagct atgtggagtc tgtgggtggc 960 
aggggcagcc gctccagcct ttgaagactt tgaaagccag agattcctgg cgcaggcttg 1020 
gacttcctgg gagctcctcc aagtacccag gggcatcaga gctgcctggg tgttacatgg 1080 
cccagggaac ccaggttcag ggtaggacag gcaagaccag atacccaatg tgcaaagtga 114 0 
aaacactggg ctccctgtta aacgatgaag aattcaagac agtgacagca ttacgtcacc 1200 
cctggggaca gaggtcagcc taaggtgaca cacggggact actgtgcttc cggaggctcc 1260 
ctgtgtcctg gaggagaaaa gcattagagg gggcagctgg acaagctccc aactgcagag 1320 
tcccagccct ggctggggca gggccccggc ctgggactca gcatttctga tatgccttaa 1380 
gaattcattc tgttttgtac aattattttt taaaagtaaa cgtgtggaga aagaaaaaaa 1440 
aaaaaaaaaa aaaaaaaggg gggnccnc 1468 



<210> 108 

<211> 2488 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1134) 

<223> n equals a,t,g, or c 



<400> 108 

cgcgtcctgc ctgcagagag ccaggccgga 
gcgcgccgca gccacccacc ctccggaccg 
cgcgggaaag ccaaggagga gggcagctgg 
gagtttctgg gcaggaccgg tggcagttgg 
tatggctgcc tggctggcat cttcatcgga 
gaatttaagc ccacatatca ggaccgagtg 



gaagccgagc ggcgcagagg acgccagggc 60 
cggcactgct gacccgccat cgccatggcc 120 
aagaaattca tctggaactc agagaagaag 180 
tttaagatcc ttctattcta cgtaatattt 240 
accatccaag tgatgctgct caccatcagt 300 
gccccgccag gattaacaca gattcctcag 360 
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atccagaaga ctgaaatttc ctttcgtcct 
ctgaacatag ttaggttcct ggaaaagtac 
tttgaagatt gtggcgatgt gcccagtgaa 
cgaggagagc gaaaggtctg cagattcaag 
aatgatgaaa cttatggcta caaagagggc 
gttctaggct tcaaacctaa gcctcccaag 
aagtataacc caaatgtcct tcccgttcag 
aaagttggaa atgtggagta ttttggactg 
tatccgtact atggcaaact cctgcagccc 
ttcaccaatc ttaccatgga cactgaaatt 
attgggtaca gtgagaaaga ccgttttcag 
gctgctccta acccaccatt tattgccttc 
gtttgtgtgt gtgtgtgtgt gtatatgtgt 
cccacctgag tggggctcgt gcaggagaac 
aattgagagc gtttctgtct tttgggagag 
tgggagggaa ggacaagggt tcccttggaa 
tccccccaca gcacttccca ctactgcttc 
aacggctaac cagagcacac tgtccccacc 
atctccaaag gccttggaaa tggcacaaag 
tcccttgcaa atgtataatt aaggcctttc 
gccacgtcct ccgccacttg gagagatgag 
ggtcggtgag aggacaagag ggactcccat 
aggccaggct ctctaagcac atttctcctt 
agtagatgtt ctttgctcct tgtcagagtt 
gcagaggcag ggccagccat cctgtcgcaa 
agtccagtta cggacttccc ggccgccact 
gtgggcgcag agcatggtca ggagtggcct 
tccagagcct gcaggcatct gtggggaatc 
aacctaagga tgaaagcaaa ggagggcctt 
gcagcggctg agctcatgaa cttggttcgc 
gcgctcaccc ctgagcccac agcccctgct 
gcctcctcct gccactctga gcacatgtcc 
cccagctaag gccgtggagc tgctgtgtga 
agggatgacg tccccgctgc atatttattc 
ccactgtgtg attgtctgta ttcttaatat 
cttaaaaaaa aaaaaaaaaa actcgagg 



aatgatccca agagctatga ggcatatgta 42 0 
aaagattcag cccagaggga tgacatgatt 480 
ccgaaagaac gaggagactt taatcatgaa 540 
cttgaatggc tgggaaattg ctctggatta 600 
aaaccgtgca ttattataaa gctcaaccga 660 
aatgagtcct tggagactta cccagtgatg 720 
tgcactggca agcgagatga agataaggat 780 
ggcaactccc ctggttttcc tctgcagtat 840 
aaatacctgc agcccctgct ggccgtacag 900 
cgcatagagt gtaaggcgta cggtgagaac 960 
ggacgttttg rtgtctgtgg tagcttttag 1020 
tragaggtgg gtgaggacaa gcatgtgcct 1080 
gtgtgtgcac gcacatgcgt gtgntataag 1140 
tgaggcatga aactctggct caaacctagg 1200 
tacttttctc cacgagccct ctggccactg 1260 
atgtgaaggg tcttggcctc atccctcagg 1320 
tgtccctgct ggcagcctct gtccctccag 1380 
gcctcccctt tctctctgga aagttgaagt 1440 
gtgataagga gcaggtgctt tgctgcagtc 1500 
ttcccacccc aagtccaaga acaaatgcca 1560 
aacccagtgg ggtcacgtaa aggaattgca 1620 
gttctaagca cctgttcctg gccaggctct 1680 
tcattccccc taaaaacaga gtgacctgga 1740 
gaagaggctg acttggccca ctgctaagcg 1800 
gcccgtgctg gggctgccct ttctgtttcc 1860 
gggccctgcc ggtcaccagg ccactgtgca 1920 
gcccgtactc ctccacccag atgagggccc 1980 
ccagcctgca ggttcttgga gaagcaggtg 2040 
gaggaagcag cccccaggcc tggcagccac 2100 
agcctgcctt gcccctggag gccacgccag 2160 
tgggctgcct ggcaccctca gggtggcccg 2220 
gggggttgcc accagagacg gctttgttct 2280 
ctgtgtcagg cctggacaag gaagaccctt 2340 
aaggtgactc ttgtacttgg caagggaagt 2400 
aatttgttaa ataaacgttt gttttaacct 2460 

2488 



<210> 109 

<211> 1891 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1869) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1891) 

<223> n equals a,t,g, or c 
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<400> 109 

tcctggggct gcacgtgtgg tgaggcctac 
cccgccggac ttcgagggtg tcatcgccgc 
agcatgcctc acaggaagaa aaagcccttt 
ttggtccacc ggagccaacg agatccttta 
ctattgccca cacaaaaaat agacaatgaa 
gtgttctttg atgacgacta tgactacctg 
gagcttattc cctcaagtac cttcagtgca 
ctataattcc aagcactgga attaagttgc 
aagatgttgg attgttaaat aaagcagctc 
ctgacattgt tgcagctctt gatgatgatt 
aggatgactt tattcttcag gccaataagg 
agaaatctga gaatgaagat gacagcgagt 
gcaatgatga ctatgactct gcaggcctat 
gaaaaactca cagagctata gcagatcact 
tcacggagta ttcgatgact tcctcagtca 
atgagaggtt tgagaagttt tatgagcaat 
atgcagaatt ggaaggttct attcaagtgg 
actactataa agagaaggca gagaattgtg 
atcaagacct gccaatgaat gagcttgatg 
tccttgaaga agccaaagag aagtgggatt 
tatataacca tccacagctt atcaagtatc 
ctaaaacagg aatacctctc aatgtcttac 
aagaaataca gatgattaat ggcagtgatc 
aaaatgaaag caaagaagat aaaagagcaa 
aacgaagagt ggagaagaaa gctaacaaat 
aaaaagagct gctgaacttg aagaagaatg 
atacagggca aggcacttta ttaggggctc 
gaaagacaaa actgtttgcc atttttactg 
tatttttata ctagtaagtg tcccctgcca 
ttttaatatt ataagcttac atttgctctg 
tgataaatta aaggaaaata tcttcataam 
aaaaaaaana aaaaaaaaaa aaaaaggggg 



agaagcggcc ttcagctgga ccttggtctc 60 
ccctgttggg ggtgagcgcc gcgcggctgc 120 
atagagaaga agaaagctgt gtcttttcac 180 
gcagcagatg agagtgcacc ccagagggtt 240 
gaaaggcgag cagaacagag gaagtatgga 300 
cagcacctga aggaaccatc tgggccttca 360 
cacaacagga gagaggagaa agaagaaacg 420 
cttcatcagt gtttgcttca gagtttgagg 480 
cagtttcagg acctcgactg gattttgatc 540 
ttgactttga tgatccagat aatctgcttg 600 
caacaggaga ggaagaggga atggatatac 660 
gggaagatgt ggatgatgag aagggagata 720 
tgtcagatga agactgtatg tctgtgcccg 780 
tgttctggag tgaggaaaca aagagtcgct 840 
tgaggagaaa tgaacagctg accctacatg 900 
atgatgatga tgaaattgga gctctggata 960 
acagcaatcg cttacaggaa gttttgaatg 1020 
taaaattgaa tacccttgaa cccttggagg 1080 
agtctgagga ggaagaaatg attactgtag 1140 
gtgaatctat ttgtagtaca tactcaaatt 1200 
aaccaaagcc caaacaaatt cgaatatctt 1260 
caaagaaagg actcacagca aagcaaactg 1320 
ttcctaaagt atcaactcag ccacgttcta 1380 
gaaagcaagc tataaaagaa gagcgcaagg 1440 
tagcatttaa actggagaaa agaaggcaag 1500 
ttgagggtct aaagctatag acagtggagc 1560 
ctcatctttg gttattgact agaaacttca 1620 
gcagataaga ggaaaataca atatttgtat 1680 
accatcttgt aaatattgta atactttaat 174 0 
aagtaaatga cttcatgaat gtgaaatgtt 1800 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1860 
n 1891 



<210> 110 

<211> 1559 

<212> DNA 

<213> Homo sapiens 

<400> 110 

tcgacccacg cgwcrctttg ctacggagtg 
tctttccctc ttccgctgcc tcattcctt-t 
tgaacaagaa gaagaaaccg ttcctaggga 
tgggccgggg cgccactggc ttcaccacgc 
atgaccctgt ggatgatcgc catgcacccc 
agaaaaatca ggctgctgac gatgacgacg 
ttaatggcta tgctgggagc ctcttctcaa 
cagatgctat ctatgcagcc ctggataaaa 
agcaaaggga gaaagaagaa atagagaaat 
agttctcaga cctcaagagg aagttggcag 



catcggacgt cgaagcctag agtctctgcg 60 
ccttcctagc cttggtcgtc gccgccacca 120 
tgcccgcgcc cctcggctac gtgccggggc 180 
ggtcagacat tgggcccgcc cgtgatgcaa 24 0 
caggcaagag aaccgttggg gaccagatga 300 
aggatctaaa tgacaccaat tacgatgagt 3 60 
gtggacccta cgagaaagat gatgaggaag 420 
ggatggatga aagaagaaaa gaaagacggg 480 
atcgtatgga acgccccaaa atccaacagc 540 
aagtcacaga agaagagtgg ctgagcatcc 600 
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ccgaggttgg cgatgccaga aataaacgtc agcggaaccc acgctatgag aagctgaccc 660 
ctgttcctga cagtttcttt gccaaacatt tacagaccgg agagaaccat acctcagtgg 720 
atccccgaca aactcaattt ggaggtctta acacacccta tccaggtgga ctaaacactc 780 
catacccagg tggaatgacg ccaggactga tgacacctgg cacagtgagc tggacatgag 840 
gaagattggc caagcgagga acactctgat ggacatgagg ctgagccagg tgtctgactc 900 
cgtgagtgga cagaccgtcg ttgaccccaa aggctacctg acggatttaa attccatgat 960 
cccgacacac ggaggagaca tcaatgatat caagaaggcg cgactgctcc tcaagtctgt 1020 
tcgggagacg aaccctcatc acccgccagc ctggattgca tcagcccgcc tggaagaagt 1080 
cactgggaag ctacaagtag ctcggaacct tatcatgaag gggacggaga tgtgccccaa 1140 
gagtgaagat gtctggctgg aagcagccag gttgcagcct ggggacacag ccaaggccgt 12 00 
ggtagcccaa gctgtccgtc atctcccaca gtctgtcagg atttacatca gagccgcaga 1260 
gctggaaacg gacattcgtg caaagaagcg ggttcttcgg aaagccctcg agcatgttcc 1320 
aaactcggtt cgcttgtgga aagcagccgt tgagctggaa gaacctgaag atgctagaat 1380 
catgctgagc cgagctgtgg agtgctgccc caccagcgtg gagctctggc tttgctctgg 1440 
caaggctgga gacctatgaa aatgcccgca aggtcttgaa caaggcgcgg gagaacattc 1500 
ctacagaccg acatatctgg rtcacggytg ttaaagttgg gaggaggccc aatggggaa 1559 



<210> 111 
<211> 585 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (569) 

<223> n equals a,t,g, or c 



<400> 111 

gatcgtgccc gggctgagga ttcggcacga gcggcacgag ttctcaggag ccactcatct 60 

gctggcagag gtagcagaag aatgccctta gtgtaagtcc tctacaacca tacaccaaat 12 0 

gtgctccctg catttcaaat tccattgtag aaagtctctg ataatctcac ttatactatg 180 

agccattcct cagtatctgt cctcttcctg ttagtgttct acaattcctt tctccttaat 24 0 

ttttctccgc tttacaaaat gtcacacaga saagtgcata atacttaaac aagcttttaa 300 

aaataatgct cataaatagc tttggttctg tcataatatt cgtatttata aacattttaa 360 

gtcaattctc ttcttttgtt ttcatttcag aaatatccat gtcctgaata aaagttgtgt 420 

cttgattagt ttattatgta acaatttagt gtgtttgaca tttctaactt ttatttctaa 480 

catttgcttt attatagaac aataaacatg cagtgatgat ttcttacwca gggagagtga 540 
gcaggactaa aactcygtga atctcaggna ggtctgccaa gcatc 585 



<210> 112 

<211> 2388 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (2269) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
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<222> (2296) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2387) 

<223> n equals a,t,g, or c 
<400> 112 

cccacgcgtc cgaagcactg cctgtaaagc cctcgcatga gaggccagcc tgctagggaa 60 

atccaggaat ctgcaacaaa aacgatgaca gtctgaaata ctctctggtg ccaacctcca 120 

aattctcgtc tgtcacttca gacccccact agttgacaga gcagcagaat ttcaactcca 180 

gtagacttga atatgcctct gggcaaagaa gcagagctaa cgaggaaagg gatttaaaga 240 

gtttttcttg ggtgtttgtc aaacttttat tccctgtctg tgtgcagagg ggattcaact 300 

tcaatttttc tgcagtggct ctgggtccag ccccttactt aaagatctgg aaagcatgaa 360 

gactgggctt tttttcctat gtctcttggg aactgcagct gcaatcccga caaatgcaag 420 

attattatct gatcattcca aaccaactgc tgaaacggta gcaccygaca acactgcaat 4 80 

ccccagttta agggctgaag ctgaagaaaa tgaaaaagaa acagcagtat ccacagaaga 540 

cgattcccac cataaggctg aaaaatcatc agtactaaag tcaaaagagg aaagccatga 600 

acagtcagca gaacagggca agagttctag ccaagagctg ggattgaagg atcaagagga 660 

cagtgatggt sacttaagtg tgaatttgga gtatgcacca actgaaggta cattggacat 720 

aaaagaagat atgagtgagc ctcaggagaa aaaactctca gagaacactg attttttggc 780 

tcctggtgtt agttccttca cagattctaa ccaacaagaa agtatcacaa agagagagga 840 

aaaccaagaa caacctagaa attattcaca tcatcagttg aacaggagca gtaaacatag 900 

ccaaggccta agggatcaag gaaaccaaga gcaggatcca aatatttcca atggagaaga 960 

ggaagaagaa aaagagccag gtgaagttgg tacccacaat gataaccaag aaagaaagac 1020 

agaattgccc agggagcatg ctaacagcaa gcaggaggaa gacaataccc aatctgatga 1080 

tattttggaa gagtctgatc aaccaactca agtaagcaag atgcaggagg atgaatttga 1140 

tcagggtaac caagaacaag aagataactc caatgcagaa atggaagagg aaaatgcatc 12 00 

gaacgtcaat aagcacattc aagaaactga atggcagagt caagagggta aaactggcct 1260 

agaagctatc agcaaccaca aagagacaga agaaaagact gtttctgagg ctctgctcat 1320 

ggaacctact gatgatggta ataccacgcc cagaaatcat ggagttgatg atgatggcga 1380 

tgatgatggc gatgatggcg gcactgatgg ccccaggcac agtgcaagtg atgactactt 144 0 

catcccaagc caggcctttc tggaggccga gagagctcaa tccattgcct atcacctcaa 1500 

aattgaggag caaagagaaa aagtacatga aaatgaaaat ataggtacca ctgagcctgg 1560 

agagcaccaa gaggccaaga aagcagagaa ctcatcaaat gaggaggaaa cgtcaagtga 1620 

aggcaacatg agggtgcatg ctgtggattc ttgcatgagc ttccagtgta aaagaggcca 1680 

catctgtaag gcagaccaac agggaaaacc tcactgtgtc tgccaggatc cagtgacttg 1740 

tcctccaaca aaaccccttg atcaagtttg tggcactgac aatcagacct atgctagttc 1800 

ctgtcatcta ttcgctacta aatgcagact ggaggggacc aaaaaggggc atcaactcca 1860 

gctggattat tttggagcct gcaaatctat tcctacttgt acggactttg aagtgattca 1920 

gtttcctcta cggatgagag actggctcaa gaatatcctc atgcagcttt atgaagccaa 1980 

ctctgaacac gctggttatc taaatgagaa gcagagaaat aaagtcaaga aaatttacct 2 040 

ggatgaaaag aggcttttgg ctggggacca tcccattgac cttctcttaa gggactttaa 2100 

gaaaaactac cacatgtatg tgtatcctgt gcactggcag tttagtgaac ttgaccaaca 2160 

ccctatggat agagtcttga cacattctga acttgctcct ctgcgagcat ctctggtgcc 2220 

catggaacac tgcataaccc gtttctttga ggagtgtgac cccaacaang gwtaagsaca 2280 

tcaccctgaa ggagtngggg ccawgyttkg gaattaaaga agaggacata gatgaaaatc 2 340 

cctgttttga acgaagattt taaagaactc caactttcca gcatccnc 2388 



<210> 113 
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<211> 2303 

<212> DNA 

<213> Homo sapiens 

<400> 113 

gcaataaaat attgttagca ttgtcataaa 
gttaagtgaa taagctagaa agacatgttt 
atttatacag agatgttctt aactgtttgc 
gaagyttacg cttaacttat ttggggaaac 
atatcccttt gctctacttt tagaggagtg 
tttctttata tctctcctct gtgattgtat 
tggaaatatg tagaggttgg ccaaggtgaa 
aagcaacgtg agcatggtag caaaagcact 
tgattctgat aattgatgat atagctcctc 
tatatttgta ttattttgga caaattattt 
ataaggtaaa ggcattatac tggattatcc 
gtagcttatt aatagcaata ttagcagtgt 
tctattgatt cattagtggt agtaaaggta 
gctttgatca agtgggaaat agtaatggac 
atgcctgctt ttcaaaaagt gagcaaattt 
gcacctacta taagtactca tcctcttctt 
ggttattcag accccccaat acaatttttt 
aaataactat tcttgcagat atttctagga 
ataataggcc aattatgatc tttattttta 
ctatagaaac ttctttcaga taaccctaaa 
agaagattat ttgtgttata aagcttattt 
ttcattctgg gctaatctgt caatactgaa 
tcaaccttga ttcctgtgac ccattctttc 
tgagtacctt ggatagscct ctgaagtctg 
tggtactaat tctattagct ggtataaata 
aatgttctac tcagtttgga atactgtgcc 
gtatatatag ttggccaagg acagagttgt 
cttgacagta aataccttgt tcttgtatta 
aatctttaga tctgctggag ggctggsatg 
gctactcatt gttgataacg cttcagtact 
tgttttctat gatatgagaa cttttattat 
aaaaataaaa tctgtggtcg tctgaggtat 
catttgggag cttgggtgct gaaattaaat 
agtgctccag tggtcacagg aacaataaaa 
gaaagaaggc aactgaaaaa cctgaaagaa 
tctattttga tttagcaatt acttgttttc 
taattacatt aaaactaaga tgctgaatta 
cggccgctct agaggatccc tcgaggggcc 
tctctcccta gagtagtcga aag 

<210> 114 
<211> 751 
<212> DNA 

<213> Homo sapiens 



tatgtctttt ccaccggcga tggttgggta 60 
ataaagctat ttgatgacaa tctcaggcat 120 
tacaaaaaca tgaagatcaa aaactttctt 180 
aaaactccag cccttcttgt gtatgttctg 240 
aaccctaata ggatggtagc agcattcttg 300 
accgtttttt caacttaaag caacttcagc 360 
ctaaatagtc tgtaacattg attagatatc 42 0 
aactgaagcc agtgatttaa tttttaattc 480 
gaactttgtt ttttgttaaa acttggaaaa 540 
gaactctctg gaccttgatt caatttatat 600 
tgcaatttct ttgagttgtt agaatataat 660 
agtagattct gactgcaaaa cctagccttt 720 
ttatctgatt tatccttttt aataggcagt 780 
aaataaaatc aatgatcatt atctaacttg 840 
cacatcttca cccttagaca ttaattcatg 900 
acctatcttc ttttctatag gagataaagt 960 
ggtttgtttt cacagctact taaaagatta 102 0 
atatttttag aaataatatg aaatacaggg 1080 
atttctacag aaaagtacta gagaatatat 1140 
gatgatacta gaatgtttat aaaattattg 12 00 
gtaccatagt aaaggatgtt tttgttcctc 12 60 
gtccagtctt ttcccccttt tcttaccagc 1320 
tgatctttcg tagktcatag tcaccaggca 1380 
ttaccaccca gatttccaac tcgggttaat 14 4 0 
atccaaaatc tgtgcagact ctgggagcaa 1500 
ttaaaata^a tttcattgta acagcacctt 1560 
tacaagttac gtggaacttt catagcaaat 1620 
ggtctatatc ctgaattgac ctttagcaag 1680 
gcttttggac ttcagtgaaa aagaatttct 1740 
gtataaatgt ttatcctttt ccacgtaatt 1800 
aatttgcctc agtcttgata gaatcttaac 1860 
tctccatgct ataacccagt ttagytgatg 1920 
ataacctatt tgagttaagg atttattact 1980 
aaggaacaac gatagaaata cgtgatytag 204 0 
aaaaaatgaa agattaaaag tatacgatat 2100 
tagtgttctg tcaatttttg gtgactttta 2160 
aaaaaaaaaa aaaaaaaaaa aaaaaaaggg 2220 
caagcttacg cgtgcatgcg acgtcatagc 2280 

2303 



<220> 



WO 00/55180 



PCT/US00/05918 



96 



<221> misc feature 
<222> (667) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (733) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (748) 

<223> n equals a,t,g, or c 



<400> 114 

ggcagagccc tgattggaca 
agaatctggg tgatttataa 
aaaagcatct tttttcagaa 
ttctggctgg gcagggcact 
tgcagtgtct tccacaacct 
ccggctgtga acgtagttcc 
tgctggagct gttcaacagc 
gaaatgcgtc aaaggatgaa 
gctacaaagc tgccgcgggg 
ctaccagtaa tcatggccca 
cagtacagac aagcagtgca 
gtagttnaaa ttgrcaagag 
ccgggcaagg ctnttttttc 



gtctcatcaa gaaggttggt 
gaaaccctta gctgaatgca 
gggaaactga aagaaagagg 
ctcagcagct caactgccca 
ggtcttgact cgtctgctga 
tgagagatag caaacatgcc 
atcgccacac aaggggagct 
attgattctg cagtaaagat 
gaggattaca aggctgactg 
gatgccacag aagctgaaga 
aaaggcatag actacgataa 
ctattaamcg attgrgagag 
aaacgggntt g 



caagagctca agtgtttctg 60 
gggtggggag aacgaaagac 120 
ggaagagtat taaagaccat 180 
gcgtgaccag tggccacctc 240 
acaaatcctc tgacctcagg 300 
caacagtgag cccgcatctc 360 
cgtaaggtcc ctcaaagcgg 420 
gttggtgtca ttaaaaatga 4 80 
tcctccaggg aacccagcac 540 
ggattttgtg gacccatgga 600 
gctcattgtt cggtttggaa 660 
cacggccaag rccacacatt 720 

751 



<210> 115 

<211> 3103 

<212> DNA 

<213> Homo sapiens 



<400> 115 

ggcacgagct gatgcaatga 
caacctggcc ccccaggcaa 
agagctcaag tgtttctrag 
gtggggagaa cgaaagacaa 
aagagtatta aagaccattt 
gtgaccagtg gccacctctg 
aaagtctcaa tgtcctattt 
cttttggcat ctcagcctcc 
cctcaggccg gctgtgaacg 
gcatctctgc tggagctgtt 
aaagcgggaa atgcgtcaaa 
aaaatgagct acaaagctgc 
ccagcaccta ccagtaatca 
ccatggacag tacagacaag 
tttggaagta gtaaaattga 
agaccacacc acttcctgcg 



ccagctaatg gctcgattct 
cccacccctg attggacagt 
aatctgggtg atttataaga 
aagcatcttt tttcagaagg 
ctggctgggc agggcactct 
cagtgtcttc cacaacctgg 
gcaatttatg tggtaaacac 
tttcgaaagt cttgactcgt 
tagttcctga gagatagcaa 
caacagcatc gccacacaag 
ggatgaaatt gattctgcag 
cgcgggggag gattacaagg 
tggcccagat gccacagaag 
cagtgcaaaa ggcatagact 
caaagagcta ataaaccgaa 
cagaggcatc ttcttctcac 



caagagggtt tcattggtct 60 
ctcatcaaga aggttggtca 120 
aacccttagc tgaatgcagg 180 
gaaactgaaa gaaagagggg 240 
cagcagctca actgcccagc 300 
gtgaatctac ttctcttaac 360 
tgaagacaat ggtccttaac 42 0 
ctgctgaaca aatcctctga 480 
acatgcccaa cagtgagccc 54 0 
gggagctcgt aaggtccctc 600 
taaagatgtt ggtgtcatta 660 
ctgactgtcc tccagggaac 720 
ctgaagagga ttttgtggac 780 
acgataagct cattgttcgg 84 0 
tagagagagc caccggccaa 900 
acagagatat gaatcaggtt 960 
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cttgatgcct atgaaaataa gaagccattt 
gaagcaatgc atgtaggtca cctcattcca 
tttaacgtgc ccttggtcat ccagatgacg 
accctggacc aggcctatag ctatgctgtg 
tttgacatca acaagacttt catattctct 
ttctacaaaa atgtggtgaa gattcaaaag 
ttcggcttca ctgacagcga ctgcattggg 
ccctccttca gcaactcatt cccacagatc 
atcccatgtg ccattgacca ggatccttac 
atcggctatc ctaaaccagc cctgytgcac 
cagaccaaaa tgagtgccag cgaccccaac 
cagatcaaaa ccaaggtcaa taagcatgcg 
cacaggcagt ttgggggcaa ctgtgatgtg 
ctcgaggacg acgacaagct cgagcagatc 
accggtgagc tcaagaaggc actcatagag 
gcccggcgca aggaggtcac ggatgagata 
tccttcgact ttcagtagca ctcgttttac 
aatgtatcaa taatcccagc ccagtcaaag 
taattactgg gcctggcctc tgtaagcctg 
agttccatta tttctatctc ttatgggcaa 
ttgcatggtc ggatagagaa gtccagctgt 
agcctttggc tggaagtcca tgggccaccc 
ccaagtatac tcttaagacc cactctgttt 
gaattgaaat gtcattattg taacctagaa 
tattgagcac aagatgtatt tcagcccatg 
agcttcgtta tacatttgac taagaaatca 
gattgaacag agttcagcaa ttttgattaa 
tactgaactc cagaccatgc atgtagtcca 
caccagtgtt ctcctgccaa atgaccctag 
ttcccctgac tgtgtccgat gccaaggagt 
cttggctgca gtggaagtca gcacagagca 
cttagctagg gagaaagtcg aggcagcagc 
cctcatttca tcacgcagca tgtgcaggcc 
ccttggttga tgtatctggg tctcctctgg 
taaataaact tccttggctc ctgaaaaaaa 
aactgcgtag ggggggtccc ggtgacccta 

<210> 116 
<211> 888 
<212> DNA 
<213> Homo sapiens 



tatctgtaca cgggccgggg cccctcttct 1020 
tttattttca caaagtggct ccaggatgta 1080 
gatgacgaga agtatctgtg gaaggacctg 1140 
gagaatgcca aggacatcat cgcctgtggc 1200 
gacctggact acatggggat gagctcaggt 1260 
catgttacct tcaaccaagt gaaaggcatt 1320 
aagatcagtt ttcctgccat ccaggctgct 1380 
ttccgagaca ggacggatat ccagtgcctt 1440 
tttagaatga caagggacgt cgcccccagg 1500 
tccaccttct tcccagccct gcagggcgcc 1560 
tcctccatct tcctcaccga cacggccaag 1620 
ttttctggag ggagagacac catcgaggag 1680 
gacgtgtctt tcatgtacct gaccttcttc 1740 
aggaaggatt acaccagcgg agccatgctc 1800 
gttctgcagc ccttgatcgc agagcaccag 1860 
gtgaaagagt tcatgactcc ccggaagctg 1920 
atatgcttat aaaagaagtg atgtatcagt 1980 
caccgccacc tgtaggcttc tgtctcatgg 2040 
tgtatgttat caatactgtt tcttcctgtg 2100 
agcattgtgg gtaattggtg ctggctaaca 2160 
gagtctctcc ccaaagcagc cccacagtgg 2220 
tgttcttgtc catggaggac tccgagggtt 2280 
aaaaatatat attctatgta tgcgtatatg 2340 
agtgctttga aatattgatg tggggaggtt 2400 
ccccctccca aaaagaaatt gataagtaaa 2460 
cccagcttta aagctgcttt taacaatgaa 2520 
attaagactt gggggtgaaa ctttccagtt 2580 
ctccagaaat catgctcgct tcccttggca 2 64 0 
accctctgtc ctgcagagtc agggtggctt 2700 
cctggcctcc gcagatgctt cattttgacc 2760 
gtgccctggc tgtgtccctg gacgggtgga 2820 
cctcgaggcc ctcacagatg tctaggcagg. 2880 
tggaagagca aagccaaatc tcagggaagt 2940 
agcactctgc cctcctgtca cccagtagag 3000 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3060 
atcgcccgac gtg 3103 



<220> 

<221> misc feature 
<222> (10) 

<223> n equals a,t,g, or c 

<220> 

<221> misc feature 
<222> (841) 

<223> n equals a,t,g, or c 
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<220> 

<221> misc feature 
<222> (883) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (885) 

<223> n equals a,t,g, or c 
<400> 116 

tggatccccn ggctgcagat tcgcactggt gagtcttact gttgcgggct ccggggccgt 60 
cgaccatgcc gctcgacctc cacctccgct gggaagctga ggcgccgaac ggctcccaga 120 
gggtcccggg aagcgcatgg tgttcaggcg cttcgtggag gttggccggg tggctatgtc 180 
tcctttggac ctcatgccgg aaaattggtc gcgattgtag atgttattga tcagaacagg 24 0 
gctttggtcg atggaccttg cactcaagtg aggagacagg ccatgccttt caagtgcatg 300 
cagctcactg atttcatcct caagtttccg cacagtgccc accagaagta tgtccgacaa 360 
gcctggcaga aggcagacat caatacaaaa tgggcagcca cacgatgggc caagaagatt 42 0 
gaagccagag aaaggaaagc caagatgaca gattttgatc gttttaaagt tatgaaggca 480 
aagaaaatga ggaacagaat aatcaagaat gaagttaaga agcttcaaaa ggcagctctc 540 
ctgaaagctt ctcccaaaaa agcacctggt actaagggta ctgctgctgc tgctgctgct 600 
gctgctgctg ctgctgctgc tgctgctaaa gttccagcaa aaaagatcac cgccgcgagt 660 
aaaaaggctc cagcccagaa ggttcctgcc cagaaagcca caggccagaa agcagcgcct 720 
gctccaaaag ctcagaaggg tcaaaaagct ccagcccaga aagcacctgc tccaaaggca 780 
tctggcaaga aagcataagt ggcaatcata aaaagtaata aaggttcttt ttgacctgtt 84 0 
naaaaaaaaa aagaraaaaa aaaayycggg gggggccggt acncnatt 888 

<210> 117 

<211> 446 

<212> DNA 

<2 13> Homo sapiens 

<220> 

<2 2 1> misc feature 
<222> (21) 

<223> n equals a,t,g, or c 
<220> 

<22 1> misc feature 
<222> (35) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (44) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (431) 
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<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (438) 

<223> n equals a,t,g, or c 



<400> 117 

ggccttaagc ttgggcctca naagccctgg aacantgggg taanttccca actcctcttt 60 
gtcctgtaag tttcctgaaa tttccttaac aaagaaacat gtaataaaga aaatatgaac 120 
aaaaagttat ttttataaaa taaagggaca cttcccaggc aatttcagtc tttaagaaaa 180 
gctaaggctt gtttggcttt ttgtttattt ttaggttttt ggtgtcctca tgacctaacc 240 
tcatcccagt gagtagagac tgggagggga gagcagcagc tggagggcag gctgggagcg 300 
cttgtgaggg agaggagcta tggacgtctg cttctctgcc aagggagaga gtgaggtagg 360 
cctgggcccg ctgacttcag ggtgaggcca cagctactgc agcgcttttt atttatttat 420 
ttatttactg ngaatggnag ctttgt 446 



<210> 118 
<211> 264 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (262) 

<223> n equals a,t,g, or c 



<400> 118 

ggcacgagca aacttcacat agccaaacag ttgaagagac ctcatcataa atagactatc 60 
ctatatcaca gctaacgaga ataaaaaagg aatgtggcat gaaagcataa aaataaaaac 120 
atctcagata ataatataga gaaaaccaaa atacatgggc tagaattcca ccccagggac 180 
tgtatcctca aagacacagg tttttcttcc tttttctttt ttttttcttt tcatgtttca 240 
gtactctgag cagctacaaa anga 264 

<210> 119 
<211> 571 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (546) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (556) 

<223> n equals a,t,g, or c 



<400> 119 

tggaaccctg gccgagtccg aaaaaagcca gatctggaag gtggctgcgg aacggtttta 60 
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agcggaagat ggaggagccg gaggaaccgg cggacagtgg gcagtcgctg gtcccggttt 120 

atatctatag tcccgagtat gtcagtatgt gtgactccct ggccaagatc cccaaacggg 180 

ccagtatggt gcattctttg attgaagcat atgcactgca taagcagatg aggatagtta 240 

agcctaaagt ggcctccatg gaggagatgg ccaccttcca cactgatgct tatctgcagc 300 

atctccagaa ggtcagccaa gagggcgatg atgatcatcc ggactccata gaatatgggc 360 

taggttatga ctgcccagcc actgaaggga tatttgacta tgcagcagct ataggagggg 420 

ctacgatcac agctgcccaa tgcctgattg acggaatgtg caaagtagca attaactggt 480 

ctggaaggtg gcatcatgca aagaagtaag mamatgacct tctgtttctg acyctttccc 540 

ttgagnaagt ttcctngtat gtaaccctta t 571 

<210> 120 

<211> 1299 

<212> DNA 

<213> Homo sapiens 

<400> 120 

aaggtacgcc tgcaggtacc ggtccggaat tcccgggtcg acccacgcgt ccgctctgag 60 

gctctttcca acgctgtaaa aaaggacaga ggctgttccc tatggcagaa ggcaaccaca 120 

gaaaaaagcc acttaaggtg ttggaatccc tgggcaaaga tttcctcact ggtgttttgg 180 

ataacttggt ggaacaaaat gtactgaact ggaaggaaga ggaaaaaaag aaatattacg 240 

atgctaaaac tgaagacaaa gttcgggtca tggcagactc tatgcaagag aagcaacgta 300 

tggcaggaca aatgcttctt caaacctttt ttaacataga ccaaatatcc cccaataaaa 360 

aagctcatcc gaatatggag gctggaccac ctgagtcagg agaatctaca gatgccctca 420 

agctttgtcc tcatgaagaa ttcctgagac tatgtaaaga aagagctgaa gagatctatc 4 80 

caataaagga gagaaacaac cgcacacgcc tggctctcat catatgcaat acagagtttg 540 

accatctgcc tccgaggaat ggagctgact ttgacatcac agggatgaag gagctacttg 600 

agggtctgga ctatagtgta gatgtagaag agaatctgac agccagggat atggagtcag 660 

cgctgagggc atttgctacc agaccagagc acaagtcctc tgacagcaca ttcttggtac 720 

tcatgtctca tggcatcctg gagggaatct gcggaactgt gcatgatgag aaaaaaccag 780 

atgtgctgct ttatgacacc atcttccaga tattcaacaa ccgcaactgc ctcagtctga 840 

aggacaaacc caaggtcatc attgtccagg cctgcagagg tgcaaaccgt ggggaactgt 900 

gggtcagaga ctctccagca tccttggaag tggcctcttc acagtcatct gagaacctgg 960 

aggaagatgc tgtttacaag acccacgtgg agaaggactt cattgctttc tgctcttcaa 1020 

cgccacacaa cgttcctgga gagacagcac aatgggctct atcttcatca cacaactcat 1080 

cacatgcttc cagaaatatt cttggtgctg ccacctagag gaagtatttc ggaaggtaca 1140 

gcaatcattt gaaactccaa gggccaaagt caatgsccac ctwgracgat ktcctgacag 1200 

ttttttacyc tttctgggat ttaatggagc tcagcagcca cctcttataa tttaagggac 1260 

tcttgtcatt gatttaaatt tgcttcatca agggggacg 1299 

<210> 121 
<211> 1649 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (1643) 

<223> n equals a,t,g, or c 
<400> 121 

ccgattctac aggtcacgga aaaagcactt gatcaccacc cagacagaac acaaatgtgt 60 
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cttggactcc tgccgttcac tggaagctga gggctttcag gtcacctacc tcccagtgca 120 
gaagagtggg atcattgacc taaaggaact agaggctgct atccagccag atactagcct 180 
ggtgtcagtc atgactgtga acaatgagat tggagtgaag cagcctattg cagaaatagg 240 
gcggatttgc agttccagaa aggtatattt ccatactgat gcagcccagg ctgttggaaa 300 
aatcccactt gatgtcaatg acatgaaaat tgatctcatg agcattagtg gtcacaaaat 360 
ctacggtccc aaaggggttg gtgccatcta catccgtcgc cggccccgtg tgcgtgtgga 420 
ggccctgcag agtggagggg ggcaggagcg gggtatgcgg tctgggacag tgcccacacc 480 
cttagtggtg gggctggggg ctgcgtgtga ggtggcacag caagagatgg agtatgacca 540 
caagcgaatc tcaaagttgt cagagcggct gatacagaat ataatgaaga gccttccaga 600 
tgtggtgatg aatggggacc ctaagcacca ttatcccggc tgtatcaacc tctcctttgc 660 
atatgtggaa ggggaaagtc tgctgatggc actgaaggac gttgccttat cctcagggag 720 
tgcctgcacc tctgcatccc tggagccctc ttatgtgctt agagcaattg gcactgatga 780 
ggatttagcg cactcttcta tcaggtttgg aattggccgc ttcactacag aggaggaagt 840 
ggactacaca gtggagaaat gcattcagca tgtgaagcgt cttcgagaaa tgagccctct 900 
ctgggagatg gttcaggatg gcattgacct caagagcatc aagtggaccc aacactagaa 960 
gaatagggcc ctgactttgt gctggtctgg cccctcctgc ctcaccaacc cgtgcacaac 1020 
cagacacctt gttacaccta gtggatgctc tagattggta tagaccagtt gacttcagca 1080 
tcagtccacc tctatgacag aaacacaaga aaactgtctt tccctagctt cagttccttg 1140 
ggtgtggagc actccccatt tcttctcggg tcttaaagtg tgtggacatt ttcatcccga 1200 
agccatagag acatttgctg tcatattgct gctgggcaca tctgtgctct tggtgaggag 1260 
agcaagagga accagaagaa gtctctttgg tcagggacca tgatgctcta catggacatt 1320 
tgagtcttcg tcttctgctg ctgctcggct ggaccagctt ctttaacagc aagcataatc 1380 
cacttcaatg taatattttc tgtagctcca aaggctatct cttcatattg actgcagaca 1440 
gactgaatgg acagtttctt agagggcttg tctcctttct acccttgtcc tctttccttt 1500 
cctttgacct aatggagcta gaaatatgtc tgtgactcca ccagttattc taataatttg 1560 
ttttcttgaa aattgttaat ttcaagactg gagaaataaa ctcaccttct atttaaaaaa 1620 
aaaaaaaaaa aaaaaaaaaa ttnctgcgg 1649 



<210> 122 

<211> 2785 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1900) 

<223> n equals a,t,g, or c 



<400> 122 

gagtcaacag aatcacttac tgakgagggt acagacatga atgaaggaca actactggga 60 
gactttgaga ttgagtccaa acagctggaa gcagagtctt ggagtcggat aatagacagc 120 
aagtttctaa aacagcaaaa gaaagatgtg gtcaaacggc aagaagtaat atatgagttg 180 
atgcagacag agtttcatca tgtccgcact ctcaagatca tgagtggtgt gtacagccag 240 
gggatgatgg cggatctgct ttttgagcag cagatggtag aaaagctgtt cccctgtttg 300 
gatgagctga tcagtatcca tagccaattc ttccagagga ttctggagcg gaagaaggag 360 
tctctggtgg ataaaagtga aaagaacttt ctcatcaaga ggatagggga tgtgcttgta 420 
aatcagtttt caggtgagaa tgcagaacgt ttaaagaaga catatggcaa gttttgtggg 480 
caacataacc agtctgtaaa ctacttcaaa gacctttatg ccaaggataa gcgttttcaa 540 
gcctttgtaa agaagaagat gagcagttca gttgttagaa ggcttggaat tccagagtgc 600 
atattgcttg taactcagcg gattaccaag tacccagttt tattccaaag aatattgcag 660 
tgtaccaaag acaatgaagt ggagcaggaa gatctagcac agtccttgag cctggtgaag 720 
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gatgtgattg gagctgtaga cagcaaagtg 
gagatttata caaagacaga tagcaagtca 
gccaaggaag atttgaaacg gaagaagctt 
gcagcaggaa ggttgaaaga ggttcaagca 
caagaaaaag accagaagta catctttgca 
ttaaagaagc tgattgtgag agaagtggca 
atggggatga cagatccara gatggtagaa 
agctggwttc agatcattca ggacacaatc 
ttcctagtga gaatgaggaa gaaaagaaaa 
aacaacttca ccagaaggac caaaaaatcc 
tccgggacat ggctgagtgc agcacccctc 
ctagagttct cttccgctcc aacacagaag 
gtgcaataaa tgaggtggag atccttcagg 
ttgggccgac tgtcagcagc cccattgagc 
ggagagcaga gacctttgga ggatttgaca 
agaaggaaga gggagatgat ggccaagatc 
aaaagggtgg aaatgctaac ctggtattta 
agagcgttgt tcatctctac gagctcctca 
acagctacat tgaggaccag aaactggtgc 
cccgcccgag ctccctcatt gagcaggaga 
acctggccaa cctgcagaag cagcaggccc 
gtgagtggga agctcgtgag agggagctgc 
aggaggaggt gcagcagggg cagcaggacc 
agaagggcac ataccagtat gacctggagc 
gggaacagga gcagctgcgc cgggaggcag 
acctgtgtca ggtttcccat ccacatacca 
gtcctgagga gcccccctcg ccatctgcac 
cagaactttc agtgtcccca aaaaggaaca 
cttttcacat actgagttca accagccaga 
ccctgcgtcc acctctgcct ctacccgcct 
ggagaaaaaa aagaagaaca aaaccagccg 
agtatcagca gagggtgaag agatcttctg 
gcctcctgat cctggccagc ccacctctcc 
ctggacgccc actgctcctc agcgtccagt 
taagcmacar atgatattga gttgt 



gcaagttatg aaaagaaagt gcgtctcaat 780 
atcatgagga tgaagagtgg tcagatgttt 840 
gtacgtgatg ggagtgtgtt tctgaagaat 900 
gttcttctca ctgacatttt agttttcctt 960 
tcattggacc agaagtcaac agtgatctct 1020 
catgaggaga aaggtttatt cctgatcagc 1080 
gtccatgcca gctccaaaga ggaacgaaac 1140 
aacacccgaa cagagatgaa gatgaaggaa 1200 
tgttggacac cagagcccga gaattaaaag 12 60 
tactcttgtt ggaagagaag gagatgattt 1320 
tcccagagga ttgctcccca acacatagcc 1380 
aggctctcaa aggaggacct ttaatgaaaa 1440 
gtttggtgag tggaaatctg ggaggcacac 1500 
aagatgtggt cggtcccgtt tccctgcccc 1560 
gccatcagat gaatgcttca aaaggaggcg 1620 
ttaggagaac ggaatcagat agtggcctaa 1680 
tgcttaaaag aaacagtgag caggttgtcc 1740 
gcgctctgca gggtgtggtg ctgcagcagg 1800 
tgagcgagag ggcgctcact cgcagcttgt 1860 
agcagcgcan cctggagaag cagcgccagg 1920 
agtacctcga ggagaagcgc aggcgcgagc 1980 
gggagcggga ggccctcctg gcccagcgcg 2040 
tggaaaagga gcgggaggag ctccagcaga 2100 
gactgcktgc tgcccagaaa cagcttgaga 2160 
agcggytcar ccagcggcag acagaacggg 2220 
agctgatgag gatcccatcg ttcttcccca 2280 
cttccatagc caaatcaggg tcattggact 2340 
gcatctctcg gacacacaaa gataaggggc 2400 
caaacaaagg accagaaggc agagccaggc 2 4 60 
gtttgggtta acaaagccaa aggaaaagaa 2520 
ctctcagccc ggtgatggtc ccgcgtcaga 2580 
ctgacyctct tcctctctgc tgaggcagct 2640 
tgctgtcccc gcgtgcacaa gtctcttaca 2700 
cctcctgggc ggccccagkt cctggaacaa 2760 

2785 



<210> 123 

<211> 1968 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (39) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1909) 

<223> n equals a,t,g, or c 
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<220> 

<221> misc feature 
<222> (1942) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1948) 

<223> n equals a,t,g, or c 
<400> 123 

tcgacccacg cgtccgggcc cgggccgagc ctgggcganc gaagccatcc actgcccgcc 60 

ctgctccgag gagaagctgg cgcgctgccg cccccccgtg ggctgcgagg agctggtgcg 120 

agagccgggc tgcggctgtt gcgccacttg cgccctgggc ttggggatgc cctgcggggt 180 

gtacaccccc cgttgcggct cgggcctgcg ctgctacccg ccccgagggg tggagaagcc 240 

cctgcacaca ctgatgcacg ggcaaggcgt gtgcatggag ctggcggaga tcgaggccat 300 

ccaggaaagc ctgcagccct ctgacaagga cgagggtgac caccccaaca acagcttcag 360 

cccctgtagc gcccatgacc gcagtgcctg cagaagcact tcgccaaaat tcgagaccgg 420 

agcaccagtg ggggcaagat gaaggtcaat ggggcgcccc gggaggatgc ccggcctgtg 480 

ccccagggct cctgccagag cgagctgcac cgggcgctgg agcggctggc cgyttcacag 540 

agccgcaccc acgaggacct ctacatcatc cccatcccca actgcgaccg caacggcaac 600 

ttccacccca agcagtgtca cccagctctg gatgggcagc gtggcaagtg ctggtgtgtg 660 

gaccggaaga cgggggtgaa gcttccgggg ggcctggagc caaaggggga gctggactgc 720 

caccagctgg ctgacagctt tcgagagtga ggcctgccag caggccaggg actcagcgtc 780 

ccctgctact cctgtgctct ggaggctgca gagctgaccc agagtggagt ctgagtctga 840 

gtcctgtctc tgcctgcggc ccagaagttt ccctcaaatg cgcgtgtgca cgtgtgcgtg 900 

tgcgtgcgtg tgtgtgtgtt tgtgagcatg ggtgtgccct tggggtaagc cagagcctgg 960 

ggtgttctct ttggtgttac acagcccaag aggactgaga ctggcactta gcccaagagg 1020 

tctgagccct ggtgtgtttc cagatcgatc ctggattcac tcactcactc attccttcac 1080 

tcatccagcc acctaaaaac atttactgac catgtactac gtgccagctc tagttttcag 1140 

ccttgggagg ttttattctg acttcctctg attttggcat gtggagacac tcctataagg 1200 

agagttcaag cctgtgggag tagaaaaatc tcattcccag agtcagagga gaagagacat 1260 

gtaccttgac catcgtcctt cctctcaagc tagccagagg gtgggagcct aaggaagcgt 1320 

ggggtagcag atggagtaat ggtcacgagg tccagaccca ctcccaaagc tcagacttgc 1380 

caggctccct ttctcttctt ccccaggtcc ttcctttagg tctggttgtt gcaccatctg 1440 

cttggttggc tggcagctga gagccctgct gtgggagagc gaagggggtc aaaggaagac 1500 

ttgaagcaca gagggctagg gaggtggggt acatttctct gagcagtcag ggtgggaaga 1560 

aagaatgcaa gagtggactg aatgtgccta atggagaaga cccacgtgct aggggatgag 1620 

gggcttcctg ggtcctgttc cctaccccat ttgtggtcac agccatgaag tcaccgggat 1680 

gaacctatcc ttccagtggc tcgctccctg tagctctgcc tccctctcca tatctccttc 1740 

ccctacacct ccctccccac acctccctac tcccctgggc atcttctggc ttgactggat 1800 

ggaaggagac ttaggaacct accagttggc catgatgtct tttcttcttt ttcttttttt 1860 

taacaaaaca gaacaaaacc aaaaaatgtc caaaaaaaaa aaaaaaaana aaaagggggg 192 0 

gccggtacca attcgcctat antgatcntt tacaatcatg gccgcgtt 1968 

<210> 124 

<211> 1705 

<212> DNA 

<213> Homo sapiens 



<220> 
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<221> misc feature 
<222> (773) 

<223> n equals a,t,g, or c 



<400> 124 

ttttttccgg tagttaggcc agctgaggcg gtttgtaagt tttgggtcgc agtatgctag 60 
aattttgagg ctcccttctg atgaaaattg agctgtccat gcagccatgg aacccgggtt 120 
acagcagtga gggggccacg gctcaagaaa cttacacatg tccaaaaatg attgagatgg 180 
agcaggcgga ggcccagctt gctgagttag acctgctagc cagtatgttc cctggtgaga 240 
atgagctcat agtgaatgac cagctggctg tagcagaact gaaagattgt attgaaaaga 300 
agacaatgga ggggcgatct tcaaaagtct actttactat caatatgaac ctggatgtat 3 60 
ctgacgaaaa aatggcgatg ttttctctgg cctgtattct tccctttaaa tacccggcag 420 
ttctgcctga aattactgtc agatcagtat tattgagtag atcccagcag actcagctga 480 
acacagatct gactgcattc ctgcaaaaac attgtcatgg agatgtttgt atactgaatg 540 
ccacagagtg gkttagagaa cacgcctctg gctatgtcag cagagatact tcatcttcac 600 
ccaccacagg aagcacagtc cagtcagttg acctcatctt cacgagactc tggatctaca 660 
gccatcatat ctataacaaa tgcaaaagaa agaatattct agagtgggsa aaggagcttt 720 
ccctgtctgg gtttagcatg cctggaaaac ctggtgttgt ttgtgtggaa ggnccacaaa 780 
gtgcctgtga agaattctgg tcaagactca gaaaattaaa ctcggaagag aattttaatt 840 
cgccatccga gaagacattc ctttygatgg tacaaatgat gaaacggaaa gacaaaggaa 900 
attttccatt tttgaagaaa aagtgttcag tgttaatgga gccaggggaa accacatgga 960 
ctttggtcag ctctatcagt tcttaaacac caaaggatgt ggggatgttt tccagatgtt 1020 
ctttggtgta gaaggacaat gacatcaaga gtagttgaaa gtatcttgcc actgttggcc 1080 
ttttgatttt tttttcccac tttttcttga aagattaagt aattttattt tagttccatt 1140 
ctagaatgtt ggggagtggg gcacaagaaa aaatagtata gctgaaatgy - atctgttaaa 1200 
aatgtcatga ttgaaagcag aactgagttt caaattacaa ccttaaaatt gttgttagat 1260 
atttcttcac atatcagctg cccattttga aaaagaaatt atccataaag gtaatgttgg 1320 
tgctccaatt tgccagccat tcccaacccc cttctccctt acctgccttc actaaagaac 1380 
ccagaaaagc taattgctcc cctttcagcc tctgttgcaa ctaacaactc tcagtggcct 1440 
caggacacag ctttggcctt gggaattctg ggaaaacttt tacttcctga ttaaagatac 1500 
atatgcagct aggccacctc ctccccccct tactgccata aacaccaaag tgatgactgg 1560 
agctggagga gttatttgaa ccacgacgga agggccaaga gaaccacgaa gatgccagtt 1620 
gccacattgt tgagctgctg acccaacacc agccattgcc tgtctctaaa catcttatga 1680 
aataaaacca rttttgttta aaaaa 1705 



<210> 125 

<211> 2381 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2354) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2363) 

<223> n equals a,t,g, or c 



<220> 
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<221> misc feature 
<222> (2370) 

<223> n equals a , t , g , or c 
<220> 

<221> misc feature 
<222> (2378) 

<223> n equals a,t,g, or c 
<400> 125 

cccagcattg ccccccccac gtttcagcac 
cggagccaag atggcggcgg ccgacggcga 
agacgaactc cgcaatgagg acgttcagct 
catcgccttg gcccttgggg ttgaaaggac 
taccatctat gatgaagatg aggtcctcct 
taccctggtg ggaggcccag agtacgtgca 
cacagtggag gagacagtgg tgcgggacaa 
cgagcactcg ccctctgacc tggaggcgca 
cggcgactgg ttcacctccc gcacctcggc 
agtgtccagt gctgtgaagg cggaacttcg 
cacccccatg gtgcggcggg ccgcagcctc 
gctggacaac gtcaagagtg agatcatccc 
ggactcggtg cggctgctgg cggtggaggc 
ggaggatctg gaggccctgg tgatgcccac 
gcgcgtccgc tacatggtgg ctgacaagtt 
gatcaccaag acagacctgg tccctgcctt 
ggtgagggcc gcagcctccc acaaggtcaa 
tcgggagaat gtgatcatgt cccagatctt 
caaccaacat gtcaagtctg ccctggcctc 
caaagacaac accatcgagc acctcttgcc 
ccctgaggta cggctgaaca tcatctctaa 
ccggcagctg tcccagtccc tgctccctgc 
gcgggtgcgg ctggccatca ttgagtacat 
gttctttgat gagaaactta actccttgtg 
catccgcgag gcagccacca gcaacctgaa 
ggcccatgcc acaatcatcc ccaaggtctt 
ccgcatgact acgctcttct gcatcaatgt 
caccaagcac atgctaccca cggttctgcg 
cttcaatgtg gccaagtctc tgcagaagat 
gagtgaagtc aagcccatcc tagagaagct 
ctttgcccag gaggctctga ctgttctgtc 
ctggcctctg gtgtccaccc tccaaccccc 
gcctttggct gtcactccct gtgcatggtc 
cctcctctcc ccagcctggg aagatgtctc 
acggggttgg acaggacagt gaccttggga 
agatgtgagc atcccgggtc actggatcct 
acttctccac ctcccgtcct ccccatcatt 
tttattttat tccttttatt ttcccccttt 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
999ggggccg cttnaagagg ttncccccgn 



agcgctggcc gcagtctgac aggaaaggga 60 
cgactcgctg taccccatcg cggtgctcat 120 
tcgcctcaac agcatcaaga agctgtccac 180 
ccgaagtgag cttctgcctt tccttacaga 240 
ggccctggca gaacagctgg gaaccttcac 300 
ctgcctgctg ccaccgctgg agtcgctggc 360 
ggcagtggag tccttacggg ccatctcaca 420 
ctttgtgccg ctagtgaagc ggctggcggg 480 
ctgcggcctc ttctccgtct gctacccccg 540 
acagtacttc cggaacctgt gctcagatga 600 
caagctgggg gagtttgcca aggtgctgga 660 
catgttctcy aacctggcct ctgacgagca 72 0 
gtgcgtgaac atcgcccagc ttctgcccca 780 
tctgcgccag gccgctgaag acaagtcctg 84 0 
cacagagctc cagaaagcag tggggcctga 900 
ccagaacctg atgaaagact gtgaggccga 960 
agagttctgt gaaaacctct cagctgactg 1020 
gccctgcatc aaggagctgg tgtccgatgc 1080 
agtcatcatg ggtctctctc ccatcttggg 1140 
cctcttcctg gctcagctga aggatgagtg 1200 
cctggactgt gtgaacgagg tgattggcat 1260 
cattgtggag ctggctgagg acgccaagtg 1320 
gcccctcctg gctggacagc tgggagtgga 1380 
catggcctgg cttgtggatc atgtatatgc 1440 
gaagctagtg gaaaagtttg ggaaggagtg 1500 
ggccatgtcc ggagacccca actacctgca 1560 
gctgtctgag gtctgtgggc aggacatcac 1620 
catggctggg gacccggttg ccaatgtccg 1680 
agggcccatc ctggacaaca gcaccttgca 1740 
gacccaggac caggatgtgg acgtcaaata 1800 
tctcgcctga tgctggaaga ggagcaaaca 1860 
acaagtccct ctttggggag acactggggg 1920 
tgaccccagg ccccttcccc cagcacggtt 1980 
actgtccacc tcccaacggg ctaggggagc 2040 
ggaaggggct actccgccca cgtcagggag 2100 
gctgctgtaa tgggaacccc tcccccattt 2160 
ggtttttttt tgtgtgtcaa ctgtgccgtt 2220 
tcacagagaa ataaaggtct agaagtaaaa 2280 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2340 
gggggccnaa g 2381 
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<210> 126 

<211> 1713 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1653) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1710) 

<223> n equals a,t,g, or c 

<220> 

<221> misc feature 
<222> (1711) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1713) 

<223> n equals a,t,g, or c 
<400> 126 

gagaagcayg gctcaccagc cagcctctgt ggtctttgta attagaagct tcagaactca 60 
ctaatactac tgtacctttc attggcgcat taccccataa aactttttga gacgaggtga 120 
gatctgagta taaagatagg tcagaagtat tttaaagggc ttaatgtgcc aaaaagaaaa 180 
aaagctagag accctttttg caaacatttg gtgaccacac atttgaggga agacgtggcg 240 
ttaggtgaag cagaagcaaa ccctgctctt aggggctcac ctaggtgagt gcacagcctg 300 
tgacgctaca gggagaggct gagtaaaccg agatccagcg ttctgtatgg caggggtatt 360 
gcttatcaca gaggttctga agagtaggaa gtacataatg aagagggctt taaaaattgc 420 
caacaaagtg agtcaccagg gctggcagta gtgtgacggg gctgtcctga gctgttagga 480 
gagtagatgc ggggagggct ggtgacctcc gtgggtttat atgtcggaaa ctcttctctc 540 
caaatcccag gcctggcttc cagcaccatc cagctgtgcc caagaagcca ccctggtctg 600 
ttctccaact cttttaaatg gtgcccaact tttctaagtg agcttagcaa tgagaagaaa 660 
aaaaaacatg aattcttttt ctggaaaatc agggagacat gggtaataat aggtactaat 720 
aaatatttat agatgagtga atgaggaaat aattacatca aaaaggtcag tgacaattga 7 80 
taaatgacaa ggaaatattt aattaggtaa aactaaatca ttgctctcta tactaggata 840 
gactttatct acttcatctg ttcctaagtc agcatgttag ttctggggaa ggatcataag 900 
aaaggaaata ctttttaaaa aaaaatttgg aaacatgtaa caaagcaagg gtaaaatata 960 
tatatatatc tatataagts ctgtgactgt aaaagtgtac tttccattaa ttattagccg 1020 
agttaagaga atggtcacat tgaagtactg tgtggactag aaatgtaccc tgtcatcatg 1080 
caatgaaata ttgttatcgt tttaacatag ctcatttatg tagaatgaat tctggtggtt 1140 
taccccaagt cacagttagg acggtagatg gtgagatcgc agatgcgcta ttatctagat 1200 
tcagtgttac attttcgatg tttatcactc agtgggtttt tattaatatg ctgattaagt 1260 
tatttactgg gccagtcatt gtgctaaata gttgctcttt tgtgtttcat tgccttgatg 1320 
tttgagtgta atctagcatt ttaatacagt gtttattttg catgatcttt aacaaatgtt 1380 
ttaagcaatt ttaaaaaggc aggatgttat tgacattata cactgaagtc ttaacatttt 144 0 
aacatttata gtgcttattt gcaaaattgt ataattagga attatttcag agacaatgtt 1500 
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ttctttttca ggtgagtagt tgccgcgtaa tatcattgga gtacattctt tatactgttt 1560 
gtgaaattaa tactagcata ttaagtgtac aaatagattt agaaaacaat aaaaaattgc 1620 
atgctattct gacctcagga atttttattc acnaaggatg attcacattt tggattaaaa 1680 
ataaaagtag ttgtgtgtta aaaaaaaaan nan 1713 



<210> 127 
<211> 1514 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (26) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (80) 

<223> n equals a,t,g, or c 



<400> 127 

tttatgagat cgcctaccct gtaagnccag ttggattacc gggaatacct tgaaagttac 60 
ctttcctacc cactattagn aaatatgaag tcgcatgcac tggatatcct atatatcatt 120 
aggtttttgt tgtgtttttg gttatgctgt cccccttctc cttggggaga tatttgggag 180 
caaacttatt tagatttaga gtaaactttt cattatagag caagtaaaaa cagacaaatg 240 
aaacaaccta gtgtttcaca taaaaatact tctgacataa agtaccaaga gcagtgtgaa 300 
tatacttggc atagtcaaaa aagaaaatac atttaatatt agttcaaaat tgttaaaaat 3 60 
acctttagaa ggtctagtct attattgaaa actcaatttt ttcacttata tggctttaaa 420 
atggagctat tttgctacaa tataatgtat tgtttatttt tttaagttat ttaatgttaa 480 
tatacatagc tagacttaag gtttttcaga aagatgtcca taataaatat taaaaacaat 540 
ggtatttttw aaaaaactgc cttagggttt taaaaccttc cctacagtta taaccacgtg 600 
taattttgtg gaaatgatat aacagctatt aatactacta taacataggc ataaatattt 660 
tcgtgtttat atgcatatac aagttaaaat aattagaaac tatgactgcg cctagtaaag 720 
tcatctaggt ttatagttca gtagcttagg caaggcacac actgctcatc tccgcttttt 780 
agggtcagag gaacacaagc tcrtgttctg agtgaagggc gtacactggc acctggtgtt 840 
gcctagatcc cccatctcct ccttccagcc aggtctggaa gtttcaacag cccaagctta 900 
acttcatgta aagtcttcac tgccagtggg aacatctttg acacaacaag acactccaat 960 
tgtgatttga gttgaggatc tctgcctgcc ttcctgccgt ccttccttct tccccgatcc 1020 
atgctacttt taggggctgc ggagagcagc agcagagctg agtaatgata cagggcacca 1080 
cggagagaaa gtagaaccat ttcactcctg ggaagatggg gtatttccca cttccagcaa 1140 
cgaaataaca aatgaaaagt tgcatactta ttgatgtatt gtatgagcca gtagcatttt 1200 
atgtacaaaa cagaagtcaa tgcaacagta tgtatgtgtg cctgtgtgtg tataaaaata 1260 
accattgaag ctaacttgct aatgtactta ggcaagccac ttcccatctc tgggcctcgt 1320 
ctttcctccc tctaaaatca aagagctgaa ttatgtgatc cttgaggtct cttccactta 1380 
taataccaac tgtcttgtca gactggcaaa ttatattggc ctctccttat gtggtggttt 1440 
tyttggtagg tcatagttcc ttatacacag acacctgcat catcgaaggt ctttttttcc 1500 
taaaaaaaaa aaag 1514 



<210> 128 
<211> 2049 
<212> DNA 
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<213> Homo sapiens 
<400> 128 

cactaggata caaatgaagc ttaattacta aaatgtaatt cttgacactc tttctataat 60 
tagcgttctt cacccccacc cccaccccca ccccccttat tttccttttg tctcctggtg 120 
attaggccaa agtctgggag taaggagagg attaggtact taggagcaaa gaaagaagta 180 
gcttggaact tttgagatga tccctaacat actgtactac ttgcttttac aatgtgttag 240 
cagaaaccag tgggttataa tgtagaatga tgtgctttct gcccaagtgg taattcatct 300 
tggtttgcta tgttaaaact gtaaatacaa cagaacatta ataaatatct cttgtgtagc 360 
accttttact ggtagattag tgccttaatt tcctggcctg ccattttggt tgattgcyaa 420 
ggcaattttt tctaatcyta gggaatcatt cagtagatgc gattaaaaaa ctaatgttgg 4 80 
gtcaattttt ttcttcattt tcagcacaag aagtcctctt atatcctact aaatacattc 540 
ctaaaaatgt atttgaacat tggttctgta aaagataatg gactaaaaaa gtagagagga 600 
gttgtagaga tcttaaatca ttctggaatt cctaattatg cttcaatttt tagacataat 660 
tttagataat ttatttccag tgttttctgc atgttctcat ttgttctttt tctcagttga 720 
atgcaccaac tggtttgagt cctgtgagca ttcagtcagt tgaaattaaa gattcctcat 780 
ttctcctgat ttctattctt gtctcaatct taaatttaga gaccagttgt ttttatgata 840 
tcagccattt gatttttttc attttctatt taagaaatat gaagaaaaaa tacaccaaga 900 
tggtcaaatt actacacaaa tcagcaccag cacagtctga tagctgcaaa tgtccattca 960 
tctgctgtgt atgtatatcc agaatcagca taggaagtcg ttcaggatat cagtatataa 1020 
tgcacagaag tgtgggttgt ttgaaagcca aacaggaaaa ttaggagcct cctggattga 1080 
catttcagtg atccctctaa ccagtttatg gattattatg aataatagtg tagtgtgttc 1140 
tttttcagaa gttatatttg ataatagaga agggagtttt atggaagttt ctttgaagat 1200 
tttttttttt ccatttcgaa tcagattata gcaacaatgg agtttggaag tttgtatggc 1260 
ctataatgtt ctaagttcca gaatgaaaag atctgtaaca atctgaatag atgtggacac 1320 
atatagcaga gagaactatg taaattatct tgcagaacaa aatagaaggg tcctaaatca 1380 
cgttaactca aacattgtag actagctttg tgtttattct tcaggtcctt gcgccttatt 1440 
tggttttgta tattcaacga actgaaatat ttggaattcc tatttctacg tatttggtgg 1500 
tccataagac tttgtcaaat gtaaacctac agtttgatam gctttaaaat acctagttaa 1560 
gaggatgatt tctctttaat cgtttaaatg ttctgaaaat taaaatcttt tgaggcacat 1620 
gaagtgggca ccatatatca tctagagtcc ttactggtat tcaggatgaa aatgttcacg 1680 
ctgcattaat tgtcattttt ctctcccatg ttctttctca ctttgatacg ttaatactga 1740 
taatggataa agagtgagtt tttataataa atggttttgg aaaggtattc ataggaaccg 1800 
cggttattta cttaaggtta tggagtaaac tagcttggac cttgggctgc aggacgacta 1860 
ggattcaccc ataacgacac agtgccctat gtttcttaac ttcttgttgc catttgaaac 1920 
tctgtactct tatgtttaaa gggttctgta tagccatttt ttttttcaga aagttacatt 1980 
gctttgtata gaaataaaag gcattattaa aatttgcttg ttaaaaaatg aaaaaaaaaa 2040 
cggcacgag 2049 

<210> 129 

<211> 1266 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (120) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
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<222> (1222) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1235) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1243) 

<223> n equals a,t,g, or c 



<400> 129 

cgggacctgt acaccctgaa gtggactcta tccctccccc ttccaccggg arcaacttca 60 
gcccttacct gtttgccagc cgtgaaccac ctgctgtgaa ggcccgacca cccacccagn 120 
aatctgscca gtycccactt cttccctgcc acgcgtgtgt gtgcgtgtgc cacgtgagtc 180 
caaagtcccc tgccccccaa gccagccaga cccagacatt agaagatggc tagaaggaca 240 
tttaggagac atctgcctct ctggccctct gagatatccc gatgggcaca aatggaaggt 300 
gcgcacttgc ccctactatt gcccttttaa ggccaaagct tgaccccatt ggccattgcc 360 
tggctaatga gaacccctgg ttctcagaat tttaaccaaa aggagttggc tccaaccaat 420 
gggagccttc ccctcacttc ttagaatcct cctgcaagag ggcaactcca gccagtgttc 480 
agcgactgaa cagccaatag gagcccttgg tttccagaat ttctagagtg ggtgggcatg 540 
attccagtca atgggggacc gcccgtgtct aagcatgtgc aaaggagagg agggagatga 600 
ggtcattgtt tgtcattgag tcttctctca gaatcagcga gcccagctgt agggtggggg 660 
gcaggctccc ccatggcagg gtccttgggg tacccctttt cctctcagcc cctccctgtg 720 
tgcggcctct ccacctctca cccactctct cctaatcccc tacttaagta gggcttgccc 780 
cacttcagag gttttggggt tcagggtgct gtgtctcccc ttgcctgtgc ccaggtcatc 840 
ccaaaccctt ctgttattta ttagggctgt gggaagggtt tttcttcttt ttcttggaac 900 
ctgcccctgt tcttcacact gccccccatg cctcagcctc atacagatgt gccatcatgg 960 
ggggcatggg tggagcagag gggctccctc accccgggca ggcaaaggca gtgggtagag 1020 
gagcactgcc cccctttcct gccccctcct catctttaat aaagacctgg cttctcatct 1080 
ttaataaaga cctgtttgta acagaaaaaa aaaaaaaaag ggcgggccgc tctaagagga 1140 
tccctcgagg gggcccaagc tttacgcgtg gcatggcgaa cgttcataag ctctcttccc 1200 
tatagtggag tcgttattta tnaagctaag ggcangggcc gtncgttttt taaaacgttc 1260 
gttgaa 1266 



<210> 130 

<211> 1095 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1068) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1081) 

<223> n equals a,t,g, or c 
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<220> 

<221> misc feature 
<222> (1095) 

<223> n equals a,t,g, or c 
<400> 130 

gtcatttcgg agcgactcag cgcctgcccg ccctctcgcc gcgtcgccgg tgcctgcgcc 60 

tcccgctcca cctcgcttct tctctcccgg ccgaggcccg ggggaccaga gcgagaagcg 120 

gggaccatgt tccgacgcaa gttgacggct ctcgactacc acaaccccgc cggcttcaac 180 

tgcaaagatg aaacagaatt tagaaacttc atcgtttggc ttgaagacca gaaaatcagg 240 

cactacaaga ttgaagacag agggaattta agaaacatcc acagcagcga ctggcccaag 300 

ttctttgaaa agtatctcag agatgttaac tgtcctttca agattcaaga tcgacaagaa 360 

gctattgact ggcttcttgg tttagctgtt agacttgaat atggagataa tgctgaaaaa 420 

tacaaggatt tagtacctga taattcaaaa actgctgaca atgcaactaa aaatgcagaa 480 

ccattgatca atttggatgt aaataatcct gattttaagg ctggtgtgat ggctttggct 540 

aacctgcttc agattcagcg tcatgatgat tacctggtaa tgcttaaggc aattcggatt 600 

ttggttcagg agcgcctgac acaggatgca gttgctaagg caaatcaaac aaaagagggc 660 

ttacctgttg ctttagacaa acatattctt ggttttgaca caggagatgc agttcttaat 720 

gaagctgctc aaattctgcg attgctgcac atagaggagc tcagagagct acagacaaaa 780 

atcaacgaag ccatagtagc tgttcaggca attattgctg atccaaagac agaccacaga 840 

ctgggaaaag ttggaagatg aacacttgag gacttcagct tctcacctac ttagtacagt 900 

tgggaaccat acacttctgg catgtttgga aatcaaaatg tcacattctc gggggaggaa 960 

gcccagaaaa ttgggtatgt tctagagatt taccaccatt gcttattgct tttttcttta 1020 

ataaagttta ggaaagtaga aaaaaaaaaa aaaaactcgg gggggggncc cgtacccatt 1080 
nggcctttgg ggggn 1095 

<210> 131 

<211> 2890 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (2886) 

<223> n equals a,t,g, or c 
<400> 131 

gtcccacttt aggcaaaagt aggaaactga atatatcaga atgaaacatc tatttttttc 60 

ataaagaaga tcatataata tgtgaaagaa ctttgaaagg atgaggcatt atataaatgc 120 

aagaatataa aagataaaca ggaagtctaa tgtgaacaat atagatgytt yattctgata 180 

tattcagttt cccactttag gcaaaagtag attaatagaa tgacgaattc aaagtagatg 24 0 

aggaaaatca ggcacagaga agtaaaggta gggatagacc caaatttaca caacaagata 300 

atgacatctc cagcttttaa gttgatcatc aaaggctggg ctggatttgt cttgctgtat 360 

gtgtcaggaa atttatacct attacatttt ccattttctc aaaatttaag tcacatgact 420 

aatatttagc tgcaactttc ctcataacaa atagtgtcat gaagaatgtt gtagtgtgaa 4 80 

gtttgtacat ttcagggtca gatatacaat atgaactctt aatctacagg aatgagaatg 540 

gaggatcatt gaaggccatg atataaacaa atttgcatgt tgaagcctgt ataaaacatg 600 

gtacagtgag tgaatatacc cccatcccca agaacacttt atacatatta aatggatata 660 

tgattactgt gcaaaaattc attctggaaa tgaacatata tttgagcact aatatgtaat 72 0 

gtacacctgc cctaaggaga aaataaatta taaaactttt tacattcaaa attactttcc 780 
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caagcatgtc ttagaataat ctatgtgttg atgcatgtaa attgtacttt aggtaggcaa 840 

agaaatctgg ttatttatgt aaaaactagt ctaataaagt tagttagtgg ctttatcact 900 

ttaaatcttt agtgtccaaa agtggtgttt aaagtaatag cacatcagaa aaccttgtct 960 

ggacaaaact agttcactca ctgcttctgc acctgcagtt gctcccttta gggttataaa 1020 

ataatgaccc aaatgttaca tgtgttgata ttataacttg tcagttactg atgtctgtgg 1080 

tatcctaccc tcatctctga aagggataat actgaataat tattagaaaa ctataaaact 1140 

tcacactttg taccattaaa acctaaaatt ttaatcttgt ccttttttac tatggatcag 1200 

tcggcactcg ggaacagcag caaggaaaaa aagcaaattt cattcacatg ttctgtgttc 1260 

atacctcttc tctacctaat tgttcattta aatttcagcc ttattccttg ataagggatt 1320 

ttaccacatg aagtcatcca gtgaccctag ctcttattgt gaagttagtg gagtatactt 1380 

agaaatgtta caactttaaa atgttacaaa acattcatta aagctcatat ttaaagtaga 1440 

gcatctagtt tgagaaatag aaatcaatta ttaaagatgt cttttttcta cccatttaac 1500 

tagttaaaac catgacatgt aaatgtagaa gtagaataat catagaattc cctaaaatat 1560 

ttctgtttac taacatatat tgaccaagta catcaagcag gagagatctt ccttcattct 1620 

gttatagtcc acatcattct aattttgctc agttgttatt aagagcatat tcctaaacca 1680 

tacacttttg tttcaataaa gttttatttt gttgagatga ataaaataac aaagttataa 1740 

gctgcataag acaaaagttc aattgttcaa aaaaaattta ctgggatagc tttctattac 1800 

aggtattgtt agattatatt gtgctgataa gattactttc taaaaaattt gtacttttct 1860 

gtaaattaaa agaatatgga gtcataaaat ggcaagtgtt ttaggattag cctaaaattg 1920 

gacattgtca ttgatttcaa agaaggtatg aactagcagt cttacagcct aattcttctt 1980 

tggactggtc cttggcagca gttccttttc agactcgata aacagaattc agatgatgta 2040 

agtcaaaaca aaactttaca aagccaagcg tattatcttt tgcattaacc tatttttttc 2100 

catcatacat gctactagta tgtgcattag catgatattc tcatatacat tgcattaaaa 2160 

attaaaaggt ggcagctcag ggtgagctct tctgttgctc atttgttcct aaatttttaa 2220 

gggctttttc tcagtcaata gtttgtacaa actggttagt ttaacttcat tacccatttc 2280 

attaaagttg atgggtcgtg tgatgagatg catttaaggc cgatagtgat agatgttttt 2340 

tttatttctt gaacacaggc tttgtctgaa tgatgttctt ttatctcttg aacacaagct 2400 

ttgaatgata actacaggtt ttaagtgctg ttacattaat accataatgt gatgtgttag 2460 

aaacaaaggg atatttcaaa ggtagatatt tgaaaattct ctagtctcaa tatgtatgtg 2520 

tattgaatat actctaaaaa taaatgtgca atttgctagt aggacaatgc agtgactgac 2580 

tagcattagg tatgtttctt ttatatccta gctatgtccc actttcttct aagtgcaatc 2640 

ctttcatgtt cacttgctgt tttaccccat ctactctaac ttcatttgga aggcttgtct 2700 

agagtatagc atgtattttt acctttgcag tgaattgcat gtgctaattg taaccacagc 2760 

tatttttatg ttgacataac tccaaatgtt atattaaatg ttctattata tattagctct 2820 

aatcccttaa gtaaatttta agaaataaat acttgttcaa attttaaaaa aaaaaaaaaa 2880 

aaaaanaaaa 2890 

<210> 132 
<211> 567 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (567) 

<223> n equals a,t,g, or c 
<400> 132 

gcctccctcc cctggtcctc atatgaacag gagaaagaag cgcttaccca ctctttccgg 60 

gaggccagtt ctacccagca ggagaccata gacagactga cctcacagct ggaggctttc 120 

caggccaaaa tgaagagggt ggaggagtcc attctgagcc gaaactataa gaaacatatc 180 
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caggattatg ggagccccag 

atcgagatga agaatgagcg 

gtgaaagaga aaaatctgat 

gacctccatg tccgaagccg 

cttctcacgc gtgaggccct 

aaggaggagc tgttktaccg 

cctgtcactc ccactggaaa 

<210> 133 

<211> 786 

<212> DNA 

<213> Homo sapiens 

<400> 133 

gcgaccgcct ggtgcagtac cgcggcgagg tgcasgccat gctcggccag agcaccgagg 
agctgcgggt gcgcctcgcc tcccacctgc gcaactgcgt aacggctcct ccgcgatgcc 
gatgacctgc agaagcgcct ggcagtgtac caggccgggg cccgcgaggg cgccgagcgc 
ggcctcagcg ccatccgcga gcgcctgggg cccctggtgg aacagggccg cgtgcgggcc 
gccactgtgg gctccctggc cggccagccg ctacaggagc gggcccaggc ctggggcgag 
cggctgcgcg cgcggatgga ggagatgggc agccggaccc gcgaccgcct ggacgaggtg 
aaggagcagg tggcggaggt gcgcgccaag ctggaggagc aggcccagca gatacgcctg 
caggccgagg ccttccaggc ccgcctcaag agctggttcg agcccctggt ggaagacatg 
cagcgccagt gggccgggct ggtggagaag gtgcaggctg ccgtgggcac cagcgccgcc 
cctgtgccca gcgacaatca ctgaacgccg aagcctgcag ccatgcgacc ccacgccacc 
ccgtgcctcc tgcctccgcg cagcctgcag cgggagaccc tgtccccgcc ccagccgtcc 
tcctggggtg gaccctagtt taataaagat tcaccaagtt tcacgcaaaa aaaaaaaaaa 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaagggc ggccgctcgc gatctagaac 
tagtcc 

<210> 134 
<211> 1221 
<212> DNA 
<213> Homo sapiens 

<400> 134 

aattcggcac gagtccagct actcgagagg ccaaggcacg agaatcactt gaacccagga 60 
ggtggaggtt gcagtgaact gagatcacgc cattgcactc cagcctagct aaaaaattgc 120 
caaagaatga accacaaaat ccaggagcaa attctgccag aggaagagga gtagacctta 180 
ccgaacccac acaaccaacc aggaatcagt gttgtagtaa ctaaacctct agtttgaact 240 
agctggaata gtcttctgct tcctaaatgt taataacaat ggaattggag catttaacca 300 
gcccagtatg acttccaaaa gaagagactt atgatagagt caagtttcta atacagaatt 360 
attttaagtg ttttgaactt aatttttaat aacatgcatg ggtccctctc actaatgttt 420 
caacaatagg gaaaaatgag aactatgtgg acacttgttt cattggaagg ttagggggaa 480 
taatttctca tcactaggaa tatagacaaa tgactgtctg ggcccacaca gttaaccagc 540 
ccatttctcc acactggtac agtagtcacc tgtgaaaaaa aaaattggaa cttactaatt 600 
tgggcttttc aaaaacattc tttgtttaga aggagattct aaagttattt atgatgctta 660 
gccatagtat tcaggcaaat gttcatttct cctggtacct gtatttaaaa tgtacattcc 720 
acattttaat aaattaacca caagaaaata atcccacata tacaaggtca ggggtgggga 780 
agagtattaa tggtatctta attataccca gtctggtttt ttttttttaa atggggtaaa 840 
aatcaaatgc aaccccatct tgttttagga attttgagaa ctaataaatg caccttaatg 900 
gtcagtgttc ctttcaaaca tgtgagttct ttaacaaaaa tgaaataaac caggtgtctg 960 



ccagttctgg gagcaggagc tggagagctt acactttgtc 240 

tattcatgag ctggacaggc ggctgatcct catggaaaca 300 

attggaggaa aaaattacga ccctgcaaca ggaaaatgag 360 

caaccaggtg gtcctgtcaa ggcagctgtc agaagacctg 420 

ggagaaggag gtgcagctgc ggsgacagct tcagcaggag 480 

ggtccttggg gccaatgcct cgcctgcctt ccctctggcc 540 

ggggggn 567 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

786 
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tgatttctaa ttaatcaccg ctggccatta cacaggtttt gttgtttggg gtggggaggg 1020 
ggcttttgtt cccttttgac ataatatagt caatgcacta acaattatgt atattcaaac 1080 
ttgattattt taaattcgat cttcagctgt actgtaaata gggtactgca ttgtagtctc 1140 
catatctgta ttacttttct gtaatattta agagttgcta aaagcataca aaatgtactg 1200 
ttactaaaac agctaattat t 1221 



<210> 135 

<211> 1921 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (40) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (107) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1880) 

<223> n equals a,t,g, or c 



<400> 135 

aattgtggtt aatgttacct ttatcttgtt gaggaccacn acatttagca cggtgccttg 60 
tgccagaata gatactcaat atgtgaatat gtgtctacta gtagttnaat tggataaact 120 
ggcagcatcc ctggcctgtt gtcatgcagt tcatttcctg ttaattctgg gagacaatga 180 
tttcacaact agagggaagc agtcctaaaa gtttaaaatc cgataaggaa tatctgggac 240 
agggtttaga tcatgactct acacagatac catgatgaga gtatattaaa gaaatttagg 300 
aaagcacctg gttcctttct ccccatgcct gccttctgct ccctccccag ctggtttggg 360 
ctcaaattgt ccctggagac tagggtttat gttagggtat tgatagatta gagcaggtgg 420 
ttgaagagat cttctctggt cagacttgga agaatttcca aaactgaagt tagccccaag 480 
acttccctag ggttgatgta ctttatgatc cagatgctaa acttcttaga atgaaaatat 540 
gcttcaacac ttaagtagca tacactgccc tacaaacctc agagagcact tttccccaag 600 
ttcttgtttt tatttttgaa agtactcaca cagcacttac tatgctccaa acactcctct 660 
aagcacttta cacatattag ctcattcagt ccccagacag acgggatgaa gtaggtattg 720 
ttactgttcc cattttacag gtgagagatt tgaagcctgg ggaggctagt aactcacccc 780 
aaggtcacac ggctcataca tggtgggact gagactcaga tgcaggcagt ctggcacctc 840 
agtctggatt ctaaccattt cactaagcta tttttgtctt gtactacttt gacccacccc 900 
tgaataaacc tcaattgctg gagtggggtg tagttattaa agggatgctt tttacctttt 960 
gctgtctgct gtggcagatt ccccagataa ccaaggaaaa ggggccaccc atacctggaa 1020 
ataggccata gggcccctac tactgccaac aagccatggc ctaccttgac acttgtttga 1080 
tcttaaaatt gtgtcttggt aacaaaagat ttggacaggc atatctgtag ctttcaagtt 1140 
aattaattgc aatatttttt tcttcaggat tttagctgct gaacaacttt cagtttggag 1200 
ctaaaagaga cctgtctcat ggtctgccct tccctggggc aatagctagg gtctttcctg 1260 
atttttatgg aattttaggg gatattttga gctttgggtt ctcagtagtg aattgagact 1320 
tggaggtgac ttttcatgtt tggagtatca tctctgtctg ggatctgggc tgacaaatta 1380 
aaacctagag tagtgcttat gctgaaatga tacttttcat tttttggttg atttttttgc 1440 
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cttcccttca attttaaact gaagcatttt aatrtgggta gaaactctac accaaataca 1500 
ctaaacattt tggtgcttag tggatttctt tttaggtaac tggtacttac ttccaaagac 1560 
tgaatacaag ccacactcca tcatatccct taaacttcat gaaaaaccat tcaagatccc 1620 
cttgctgcaa cactgttctc ttcttctcta ctaaattcta tttccaaaat tggtaataga 1680 
gccagaagga tccccagtac ccagccctct gcctggcaca aastggtagg cacaattaaa 1740 
ttcagtatgg ggtgggagca tgggtacagt cttgggtgcc ataggaaggg agtaggttgs 1800 
cataggtcac acattcattt gataagttgg gatgttccct tacatagggg gaacacaaat 1860 
ttccggggtt tttggggggn ggggttaggt agtgactaag gccgccagat ttgaggtggc 1920 
c 1921 

<210> 136 

<211> 1003 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1001) 

<223> n equals a,t,g, or c 
<400> 136 

aaactcgact cactataggg aaagctggta cgcctgcagg taccggtccg gaattccggg 60 

tcgacccacg mgtccggggg tgagtggtac ccaacgggcc ggggcgccgc gtccgcagaa 120 

gaggcgcggg gtgcaggctt gtaaacatat aacataaaaa tggcttccaa aagagctctg 180 

gtcatcctgg ctaaaggagc agaggaaatg gagacggtca tccctgtaga tgtcatgagg 24 0 

cgagctggga ttaaggtcac cgttgcaggc ctggctggaa aagacccagt acagtgtagc 300 

cgtgatgtgg tcatttgtcc tgatgccagc cttgaagatg caaaaaaaga gggaccatat 360 

gatgtggtgg ttctaccagg aggtaatctg ggcgcacaga atttatctga gtctgctgct 420 

gtgaaggaga tactgaagga gcaggaaaac cggaagggcc tgatagccgc catctgtgca 4 80 

ggtcctactg ctctgttggc tcatgaaata ggttttggaa gtaaagttac aacacaccct 540 

cttgctaaag acaaaatgat gaatggaggt cattacacct actctgagaa tcgtgtggaa 600 

aaagacggcc tgattcttac aagccggggg cctgggacca gcttcgagtt tgcgcttgca 660 

attgttgaag ccctgaatgg caaggaggtg gcggctcaag tgaaggctcc acttgttctt 720 

aaagactaga gcagcgaact gcgacgatca cttagagaaa caggccgtta ggaatccatt 780 

ctcactgtgt tcgctctaaa caaaacagtg gtaggttaat gtgttcagaa gtcgctgtcc 840 

ttactacttt tgcggaagta tggaagtcac aactacacag agatttctca gcctacaaat 900 

tgtgtctata catttctaag ccttgtttgc agaataaaca gggcatttag caaactaaaa 960 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa gggggggggg ncc 1003 

<210> 137 
<211> 878 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (50) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
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<222> (840) 

<223> n equals a f t,g, or c 



<400> 137 

tcgacccacg 

ggacccgggg 

ctcccagcac 

tttcatcttt 

gtgtcagcgt 

ctgagccact 

ggtccctgct 

ggtccccgac 

ggtttctatg 

aggggtgggg 

cgggccgtga 

atcaacagac 

acaaggaagt 

ccccaactca 

gagtgcagtg 



acgtccgccc 
gaggtccctg 
gctctctccc 
tttttttttc 
gggatcaggc 
gggctgtggg 
ggcacattca 
ggtttctggt 
cccgcaagtt 
caaggacagt 
tgttaaatat 
ttcagaccct 
gaaattctga 
ctctggcctc 
gcgccatctt 



acgcgtccgt 
aatatccccc 
cacatcgtct 
ttaacccgtt 
agcagagctt 
ggaaggggtc 
ggctgtgctg 
tgcctcgcct 
tcaggaagta 
ggagagagtg 
ctccggctcc 
cagacctgcc 
gttgttgggg 
agtagatttt 
ggcttcactg 



ggggactccc 
ttactaccag 
ccccatctgg 
cagtgctgcc 
ttttcccctt 
aaggccatat 
ggaagaagag 
cttccccctt 
ttcacaaaag 
ctaggaaatg 
caagtgactg 
ccggggccag 
ctaagcctga 
tttttcagtt 
gcaacttt 



tcgggcaccn 
gaggaggccg 
gtttttgggt 
agtcaaccaa 
tgccttgatc 
cccaatacgt 
acctgggctt 
ttgtcagctg 
aaaaatacat 
agtcccctgg 
gatttgccta 
gtggagaaag 
ccccctctcc 
gtggttgttg 



gcgactgccc 60 
gctactgagg 120 
ttttctgtgt 180 
gggtctgtga 240 
cttcgcaagg 300 
gtagggcgag 360 
ggaaggaacc 420 
agcagtttgt 4 80 
tttttccccc 540 
gaaaggggac 600 
ggaccttcag 660 
tgagggccgt 72 0 
atgctccccg 780 
cccaggcttn 840 
878 



<210> 138 

<211> 2505 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1907) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2151) 

<223> n equals a,t,g, or c 



<400> 138 

ggtgatgaaa 

ccccaaatgg 

aaaggaatga 

tcttatttta 

ccaagagctc 

ttcacactcg 

caaatgtaac 

tgaattaaag 

aatatataaa 

aggtatcatt 

gtagtgactt 

gactgacagt 

acatctactt 

aatttggaaa 

ttttgccaaa 



tattatcttg 
acatttgaat 
tgggatcaaa 
acttgcttca 
tttgaacctg 
aaaaactatt 
aatttttaac 
ggttgtcttc 
aatttaaatc 
ttctgttttg 
agaatccaga 
tgtaatgttt 
ggggtacctt 
ctcgttgtca 
tgtgtgcgta 



tgttagagtt 
ggactaacaa 
aagaaagcag 
tccttgatct 
tctaggactg 
tccttatcac 
atttaaatat 
tccaggagac 
actcactgca 
ctttgtttta 
tatcttttgt 
atttgccaca 
gatagattat 
ctttttytaa 
catattcaaa 



aggaatagga 
aaacaactgg 
tgaggagttc 
acctgagaca 
tagttaaacc 
caacgaccca 
aactattaaa 
agtatgtggc 
acatgcattt 
aaacagttgc 
tttagaaaaa 
gatcaaaggt 
tattgttttt 
ttttaaaaat 
gcaatgaaac 



actaacctgt 
aaagactgaa 
ttgagtcttg 
ctaagaagga 
tatttgccct 
cccagaaagg 
attgcattaa 
acttttcgta 
aaaatcttcc 
ctcaagcttc 
caagcaaaac 
tcacaaagta 
cttttatctt 
actaaattgt 
tatttcaagc 



aggagcatgt 60 
tttccgacac 120 
tagtacctat 180 
aattagtttt 240 
atgggggttc 300 
ccaatgaggc 360 
ttgtgaacag 420 
aatttcattt 480 
aagaaggtag 540 
tgtcttaaga 600 
tatgttgcaa 660 
tatcaaattt 720 
tcccttcagg 780 
aatagttttc 840 
catacaacca 900 
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caggggtggg aaccttttca caaattttaa tgtgtttgta tgtaaataga tgtttgtatg 960 
aaatattttc atgatagaat gaatatattt aaatgaagtt gaattattcc agtgctactt 1020 
aaacacatta caaaaatttt ggtgagaatt atctgagtct attgagatgt aatgcagatc 1080 
aattttgatt tttaaaaatc aaaagcctac aataactctg actctcagca acttcctcgg 1140 
cgttgttgca cctgacgtgg agagagctcg taggcttccc cagtgcctca gccgcttcct 1200 
ggtggaagtt aggtgctaat ggaggtgtgt tcacctttta gtgatatcac tgcaggcctt 1260 
tgaggggcct gagagtgaat cagaggcatt agagacaccg gtgcagttat ctggagcaca 1320 
atttctttgc agggcagcag aatcagaagc cagacttggc catgtgaacc tcgaaactcg 1380 
gtttcccggc cgccatcaac cgccaccctt actgcctagt cacacacgtc agggaggctg 1440 
ccctcagtgg agttggggtt gagaccccag ggtgggactt cacagttttg ccagcaatct 1500 
ctaccttctg acttctgcct cgcagagagg aaggagaggg gagcatctgg caaggggccc 1560 
atttctcagc acagtacatt tcctgtctca gctctggaag actatgcacc caagcaccaa 1620 
acttccaacc agagagagag acgtcctccg ataacaaaaa tccttgcttc ctctgtctgt 1680 
gactttacac acagttgttc aaagttgtta aatgtcaaga gtcaatcaca tccctaggac 1740 
atacctccca actctcctga ctcttatgtt attgaaaaaa caaacaaaca aaaactcctt 1800 
tatgatgata ttcaacttga gtggggtttt ttttccactt tggtcctgga tataatgaaa 1860 
tgatacatat taggataaat tttcactgtg tatagtagca atacgancac acatgccaat 1920 
gtatcaacat atctacttgg ttacattttg gtttatgata attaaccttg attcatgtat 1980 
tgggaagcta cagggactac gtaatacctg cttatcacat aggaaaatta tgtccatgat 2040 
tctgagctcc cttcttcaaa agtttcctcc tgggtgttct atgttctctc tttatcctga 2100 
aatacattta ttaggttgtg aggtatgttg aagaagtaga agccaggggt natgctttca 2160 
gcatttattg caaccaaaag ttaaccccat cacggttaac gagcatcttt ggtctcttgt 2220 
ggaatttgaa ctaaaactat gagccttatt caatatctat aattctatga tttttttaaa 2280 
ttatgggaaa ttaatgaaag atgtttacat gaataatgtt tgcccttact gtgttatgaa 2340 
tgagtttttt gtagtgtgtc tgggtgcatg atgcaagaga gtaggaaaaa tgtttctgaa 2400 
acaaaacttg acaaatattt gtaatgaaag taaatttaaa gattgctata attgcgctat 2460 
agaaacaatg caagtattaa acaaaatata caatcaaaaa aaaaa 2505 



<210> 139 
<211> 272 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (126) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (189) 

<223> n equals a f t,g, or c 



<400> 139 

gtagagggcg ccccctgccc caccagtcct 
catgggcctg gcccctcgtg catttgccct 
cggggnaggt cgaatggtac cccattcccc 
aggccggcna cctggccatc cccattccgt 
tgaaaaaaaa aaaaaaaaaa accggggggg 



gtagtgcccc gccttcaccc cgtagctggg 60 
tttctcggct acagctgtgg acgttgccct 120 
ctgccctgcc cgcccccagc ctccccaccc 180 
tcttcttcat gtaataaatg ttttaatttc 240 
gg 272 



<210> 140 
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<211> 1592 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1568) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1578) 

<223> n equals a,t,g, or c 
<400> 140 

ggcagagcta ccagggggtc aggatgcggg cggtggagcc ctctggcctt tgtgtggtag 60 

ccgaggactc tgtgtcagcg accgttttcc gggaaacttc cgggcgagac tcacatcttg 120 

gaaattcaaa tactcaatag ctctcgtaat tctagggaat cttgagaaga ggcctggatt 180 

aaggattcaa acgtgggccc tcagatggcc ccgcacctgc cgcttgcacc tgcagccccg 24 0 

cgctctaccc ggttcaagca tggctgacca ggcgcccttc gacacggacg tcaacaccct 300 

gacccgcttc gtcatggagg agggcaggaa ggcccgcggc acgggcgagt tgacccagct 360 

gctcaactcg ctctgcacag cagtcaaagc catctcttcg gcggtgcgca aggcgggcat 420 

cgcgcacctc tatggcattg ctggttctac caacgtgaca ggtgatcaag ttaagaagct 480 

ggacgtcctc tccaacgacc tggttatgaa catgttaaag tcatcctttg ccacgtgtgt 54 0 

tctcgtgtca gaagaagata aacacgccat catagtggaa ccggagaaaa ggggtaaata 600 

tgtggtctgt tttgatcccc ttgatggatc ttccaacatc gattgccttg tgtccgttgg 660 

aaccattttt ggcatctata gaaagaaatc aactgatgag ccttctgaga aggatgctct 72 0 

gcaaccaggc cggaacctgg tggcagccgg ctacgcactg tatggcagtg ccaccatgct 780 

ggtccttgcc atggactgtg gggtcaactg cttcatgctg gacccggcca tcggggagtt 840 

cattttggtg gacaaggatg tgaagataaa aaagaaaggt aaaatctaca gccttaacga 900 

gggctacgcy aaggactttg accctgccgt cactgagtac atccagagga agaagttccc 960 

cccagataat tcagctcctt atggggcccg gtatgtgggc tccatggtgg ctgatgttca 1020 

tcgcactctg gtctacggag ggatatttct gtaccccgct aacaagaaga gccccaatgg 1080 

aaagctgaga ctgctgtacg aatgcaaccc catggcctac gtcatggaga aggctggggg 1140 

aatggccacc actgggaagg aggccgtgtt agacgtcatt cccacagaca ttcaccagag 1200 

ggcgccggtg atcttggggt cccccgacga cgtgctcgag ttcctgaagg tgtatgagaa 1260 

gcactctgcc cagtgagcac ctgccctgcc tgcatctgga gaattgcctc tacctggacc 1320 

ttttgtctca cacagcagta ccctgacctg ctgtgcacct tacattccta gagagcagaa 1380 

ataaaaagca tgactatttc caccatcaaa tgctgtagaa tgcttggcac tccctaacca 1440 

aatgctgtct ccataatgcc actggtgtta agatatattt tgagtggatg gaggagaaat 1500 

aaacttattc ctccttaaaa aaaaaaaaaa aaaaggggat tccgatatca agctgtggga 1560 

aaaccgtngg acctcgangg ggggggcccg gt 1592 

<210> 141 
<211> 842 
<212> DNA 
<213> Homo sapiens 

<400> 141 

cgggcgcgag gcggccaccg tggagagcag agcgcggcgg ctggaagctg ctaagtcaga 60 
gccgcgatgt tccggattga gggcctcgcg ccgaagctgg acccggagga gatgaaacgg 120 
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aagatgcgcg aggatgtgat ctcctccata cggaactttc tcatctacgt ggccctcctg 180 

cgagtcactc catttatctt aaagaaattg gacagcatat gaagacagga catcacatat 240 

gaatgcacga tatgaagagc ctggttacag tttcgactcc tctctgcaag tgaataggcc 300 

cagaaaggtg taagagactc tttgaatgga cataaaattc tgcttgttaa gaacaagttt 360 

ggctctggta actgaccttc aaagctaaaa tataaaacta tttgggaagt atgaaacgat 420 

gtctcgtgat ctggtgtacc cttatccctg tgacgtttgg cctctgacaa tactggtata 480 

attgtaaata atgtcaaact ccgttttcta gcaagtatta agggagctgt gtctgaaatg 540 

gcactgtctt gtcagtcatt tctgtttacc tttttcttct gcccagagtg tatttgtgaa 600 

gagtctctta tattatgttt tgtggaaatc agcacacaac cacaatgaca tttaagcaca 660 

ggatcattat tagtctatgt ttttaataaa catatcaatt aagaaaagtt gggtttctat 720 

ttttcttatc ctactttttg ctgcaaacca acaatcacta gtgagacttg tattatattg 780 

agattattgc aagcttcagt aagttcatct tgttttggac tagagaattt gccaatcctg 840 

aa 842 

<210> 142 
<211> 3203 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (910) 

<223> n equals a,t,g, or c 
<400> 142 

aaaaaagggg aatgcccaac cagccartca rcaagtgamg tcccgccttt cctccgtttc 60 
cattggtccc agccatgcgg aggtcgctcc catgggaagc cgagcttccg gctgccaggc 120 
tttggcccgg gcgctttcgg attgggaggg cttcctccat ggaacgcgag cctcgagacg 180 
tctgacgtta ggcaccgttc gcagcgcctc gggctcgcac ggcaggatcg aaagcgtgat 240 
tggctggcgg cgtctgtggt ctcggcaccg cccagtccgg gacgctgcct ctgcggaact 300 
gggggtgggg cgtgttgacc cccttaaagg cgccagagcc cgcggtcacg gctcargttc 360 
ccggtgcttc gcgcgtctgc cgttgtcaca agccarggar gtggcaccac caggcgaagc 420 
ttggcgagat tgtgtcgtca agcgcgtacg ggcgccaatt ggccgggcga tgtggcgtgg 480 
actggcgctg gcgcgacgat tggctgcgcg gcccgggggc ggggccagtg ggcggtgcgm 540 
gccgcagact gtgctcaaag cgggcgccat ccgggaccgc ggttgtctgt ggccggaggt 600 
gatcagtgtt ctagaacaga tcagacattt tgtaatgatg cctgaaataa acactaacca 660 
cctcgacaag caacaggttc aactcctggc agagatgtgt atccttattg atgaaaatga 720 
caataaaatt ggagctgaga ccaagaagaa ttgtcacctg aacgagaaca ttgagaaagg 780 
tgctgctttg aaacagtctt tcttgtaaag cgatttgtgt aggcatttcc gatttgctga 840 
gaagagcact ctgttcaagg aagtgcagtc ttcagtaata ccgtattttc tcgttggttc 900 
cagttcgttn aaatagtgtg gtcattagca tctgctttgc tgtcttcctg ttacagcgat 960 
ttctcttcac ttcatgcctg ttactcggct tcttcagagt tattctggat tcatagaaga 1020 
gggactakyc ctgacataca gcagcagcct agcctctaat atttctagag agtggagaga 1080 
ggcgggcacc atgcagggaa gcgtgtgcct tcaccacttt ccgagaactg aatgtccttg 1140 
atagggaact tgactgccgg aaaggggcca ccagcatcac catttccttc actcgacggc 1200 
caacttcctt gcccagtgca gagctcttcc tcaccatagc catgcagaga ctatgcatgt 1260 
ggataaacca tgggaaaaag caaaagcagc agcaagttac taatgttatt ctgaactgca 1320 
gggagagaat ttggcaaata actggtactt aaggstaaaa taattggtat ttctttgctt 1380 
tcaggattat tgcatcgagc ttttagtgtc ttcttattca acaccgaaaa taagcttctg 1440 
ctacagcaaa gatcagatgc taagattacc tttccaggtt gttttacgaa tacgtgttgt 1500 
agtcatccat taagcaatcc agccgagctt gaggaaagtg acgcccttgg agtgaggcga 1560 
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gcagcacaga gacggctgaa agctgagcta ggaattccct tggaagaggt tcctccagaa 1620 
gaaattaatt atttaacacg aattcactac aaagctcagt ctgatggtat ctggggtgaa 1680 
catgaaattg attacatttt gttggtgagg aagaatgtaa ctttgaatcc agatcccaat 1740 
gagattaaaa gctattgtta tgtgtcaaag gaagaactaa aagaacttct gaaaaaagca 1800 
gccagtggtg aaattaagat aacgccatgg tttaaaatta ttgcagcgac ttttctcttt 1860 
aaatggtggg ataacttaaa tcatttgaat cagtttgttg accatgagaa aatatacaga 1920 
atgtgaatat gtaggtaaat gattacagaa aaatttatct gcttaacaaa cttagaatga 1980 
ctttttcctt ttaaatttag ttctatcatt aatttatcat taaatttagt tctatcattt 2040 
ggtactatca ttaatgtatt atatacactg atactttaaa acttgtgtgg aaaaaactaa 2100 
cttataattt tgtatcacac accctggata tgtgttctgt ttctaagcga catttgtgag 2160 
agattattgt aaaatgagag cgagcaaata aaacttaatt taatctttgc agatacatac 2220 
ttatgggaaa tttgaacaaa tgagtgaaac tctgtgtttt tagtaggctg tgataaacat 2280 
ttccggagca cttgcagagg acttgctatt tgccaggtgc tttatgtatc attaaatttt 234 0 
tctcatagtt cagaaaaatg tgcaaaggaa actattgtct cgctccttca aaacagtctt 24 00 
aattaacttt catattagca gattaaacta gcagagcagg ttcaagggaa attaaatgat 24 60 
atggacccta atttgtatca ttctgagttg attgtgtggt ttattcattc tggaaacatg 252 0 
ttgatactta cagtcagcca ctgcttttga taagtgatat tgattaggtt gaatcttctt 2580 
gtaaatagta tttaccagtt agcaaagtct gtgttttcag aattacagtg agcacagagg 2640 
tgttcataaa atgggaattg agtcccactc ggtaagagtt gcttaaactt gacactgttg 2 7 00 
acatttgggc tggataaaac ccctgtggtg gggtctgtgc tgtgcattgc aggatggtga 2 7 60 
gcagcgtccc tctcatgtga cacccacagt tatgccggat gttgccagat gcccctaggg 2 820 
gacagagtca acccccaact gaggaccact gtcctacaga gtcaggaaat attgtaggga 2 880 
gaaaaaaata acaacaacaa aggcctgtgt taatgttaaa tagatgagat tatggaatgt 2 940 
gtatattaat gttaaaaatt gtaccttgat caatgtactt tttataaact tgccatagat 3000 
atctcagatt tgaaacctca agacagattt attattctta aatgctgtat gataatgaag 3060 
aaaaataaaa atttatttct tgcaaagtta aatgtttgtt aaattcaata gaatgactca 312 0 
tttatggtta actttgggca atttataatt tcagacaaga ctgtttagca agtattttat 3180 
tgaaaagtaa aaaaaattgc aat 3203 



<210> 143 

<211> 3474 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1909) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (1929) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2862) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
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<222> (3399) 

<223> n equals a,t r g, or c 
<400> 143 

ggaattccgg gaagagaggg aagaaaacaa 
caactccaaa gggatatact tgtagaagtg 
ccagaaggtg ccaaccgcag aggggtgcag 
cttgggtttt gttcaccgtg ctgtcatctg 
gaagaaagga gtaaagaaga gaacaaagta 
caacaccacc aacgtcacca ccagctcctg 
cgggaggctc cagagggtag gcagcggatc 
tttccgagga gttatggatg ttggtgcatt 
gctaaccagc agccaccacc tcgagctctc 
agtatgttcc ttctgatgag acaatttcca 
ggatactgac acattgtgcc tcagcctttc 
ttttgttgct gttcttggtg tcttccgtcc 
tggtgtcacc agaggccacc aactcttctt 
gaaggcatgt gcggagctac aatcaccttc 
ctttcaccaa gtactttctc aagattgaga 
agaactgccc gtacagcatc ctggagataa 
aagccattaa cagcaactat tacttagcca 
aagaatttaa caatgactgt aagctgaagg 
atgcatcatt taactggcag cataatggga 
gagctccaag gagaggacag aaaacacgaa 
tggtggtaca ctcatagagg aaggcaacgt 
tgccaagaat agtggatatt cttcatgaag 
agatgtctgc ttgcttaaaa gaaagccagc 
tatgatgttc ttttaattag ttctgtgtca 
atgggataga agttattccc aagtgaaaaa 
tcaagttttt gtttttaaac ctctgagata 
aagaacgatc ttcgggaaag ttatttatgg 
tcattcaagc ctaatgaatc aatgaacagt 
tgggtcatat catatgcaca accaaaggag 
tagaatttaa aaatataaac atgttagtgt 
tatgcttgtg cattctgcct kcatcccttt 
gatgttaaat atcttttggg gttttaaaga 
tttcttttna ttcagcacac cacatgcatg 
aacacttcaa aaataggagt tgggattagg 
gacttaattt gcacttctgc agtaataaca 
gcttgagtga gagatgtctg ctatcatttg 
ctcaagaaat agaccagaag gccaaattct 
atatactaaa aaaaggaaaa ttaattgcta 
tactcatgat ttcttgcaaa tgtcatggcg 
tctgtaaatt ccacataatg catcttccaa 
ctctccaggg cttaactgag caatcaatat 
ctgttctagc tgtatgatct agtcttacaa 
gcttacargt tccataatgt aaccatatca 
gagtacatag agtttaccaa tcatcatcac 
tatttgcagt gtctgtagtg attttaaaaa 
ttaagcaata actataatag tatattgatg 
aaagcatttt aggttgacac atatttgtac 



cggcgactgg gcagctgcct ccacttctga 60 
gctcgcaggc tggggctccg cagagagaga 120 
atatctcccc ctattcccca ccccacctcc 180 
tttttcagac cttttggsat ctaacatggt 240 
actcctgggg gagcgaagag cgctggtgac 300 
ctgctgcggc cacccacgtc caccatttac 360 
cgagaaagga gcgaggggag tcagccggct 420 
cacttctggc cagatccgcg cccagaggga 480 
tccttgcctt gcatcgggtc ttacccttcc 540 
gtgccgagag tttcagtaca atgtggaaat 600 
cccacctgcc cggctgctgc tgctgctgct 660 
ctgtcacctg ccaagccctt ggtcaggaca 720 
cctcctcctt ctcctctcct tccagcgcgg 780 
aaggagatgt ccgctggaga aagctattct 840 
agaacgggaa ggtcagcggg accaagaagg 900 
catcagtaga aatcggagtt gttgccgtca 960 
tgaacaagaa ggggaaactc tatggctcaa 1020 
agaggataga ggaaaatgga tacaatacct 1080 
ggcaaatgta tgtggcattg aatggaaaag 1140 
ggaaaaacac ctctgctcac tttcttccaa 1200 
ttgtggatgc agtagaacca atggctcttt 1260 
acagtagatt gaaaggcaaa gacacgttgc 1320 
ctttgaaggt tttggtattc actgctgaca 1380 
tgtcttataa tcaagatata ggcagatcga 1440 
cattgtggct ggggtttttg gttgttgttg 1500 
gaacttaaag gacatagaac aatctgttga 1560 
aatacgaact catatcaaag acttcattgc 1620 
aatacatgca agcatttact ggaaagcact 1680 
ttctggatgt ggyctcatgg aataattgaa 1740 
gaaactgttc taacaataca aatagtatgg 1800 
ctatttcttt ctaagttatt tatttaatag 1860 
gtatctcagc agctgtctnc tgatttatct 1920 
ttcacgacaa agtgttttta aaacttggcg 1980 
gaagcagtat gagtgccggt gctatcagtt 2040 
cactaataaa tatggcaatg ctgtgccatg 2100 
aaaacatata ttactctcga ggcttcctgt 2160 
tctctttcaa tacatcagtt tgctccaaga 2220 
aatacattta aatagcctag cctcattatt 2280 
gtaaagaggc tgtccacatc tctaaaaacc 2340 
ggaactatca agaattggta tgaagcgcaa 2400 
atactggtat atgtgtaaca tatacaaaaa 2460 
acaataaaac tgtttctgta aatttaaaga 2520 
aattcatttt gttagagcas gtatagaaaa 2580 
attgtattcc actaaataaa tacatagcct 2640 
tgtagaaaat actatttgtt ctaaatactt 2700 
ctgcagtttt atctcatatt tcggttkgaa 2760 
aaaaaaagac tcactaaatg tgtcttacta 2820 
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aagtttaacc tttggaaatg ctggcgttct gtgattctcc ancaaactta tttgtgtcaa 2880 

tacttaacca gcacttccag ttaatctgtt atttttaaaa attgctttat taagaaattt 2940 

tttgtataat cccataaaag gtcatatttt tcccattctt cmmaaaamct gtatttcaga 3000 

agaaacacat ttgaggcact gtcttttggc ttatagttta aattgcattt catcatactt 3060 

tgcttccaac ttgctttttg gcaaatgaga ttataaaaat gtttaatttt tgtggttgga 3120 

atctggatgt taaaatttaa ttggtaactc agtctgtgag ctataatgta atgcattcct 3180 

atcmaaacta ggtatctttt tttcctttat tttaaaataa taattgcacc tgacacataa 3240 

acatagacca cccacaacca aaattaaatg tttggtaaga caaatacaca ttggatgacc 3300 

acagtaacag cmaacagggc acmaactgga ttcttatttc acatagacat ttagattact 3360 

aaagaggcta tgtgtaaaca gtcatcatta tagtactcna gacactaaaa cagcttctag 3420 

ccaaatatat taaagctttc agaggcccca aataggaaac atctccctgt ctct 3474 

<210> 144 

<211> 3283 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (99) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1884) 

<223> n equals a,t,g, or c 
<400> 144 

ggtcgtgtgc ggctcggggt aatagggctg ctgctcggcc ggccggcggc ggcgtarcag 60 

caggggcatg agggctaacc cgggaagcgg cagctgagnc gggccgggag gagcgccggt 120 

ccccgtggat cccgagagtg cagagctcgg ggcaggggcc gggaggcgtg ggggagccgg 180 

gccctcccct caggaacgtg tcccggggcc gacccggccc gtagtgtgga agcagcttca 240 

ggtaggtgag ctcgtgaaac aatatgaaga ggagaaaata gccttttaag gaaattggcc 300 

cacagaaagg atggccttct tggacaatcc aactatcatt ctagctcata ttcgacagtc 360 

acatgtgacc agtgatgaca cgggaatgtg tgagatggtt ctcattgatc atgatgttga 420 

cctagagaag attcatcctc cttcaatgcc tggagacagt gggtcagaaa ttcagggaag 480 

caatggtgag actcagggct atgtatatgc ccagtcagtc gatattacct caagttggga 540 

ctttggtatt agaagacgct caaacacagc tcaaagatta gaacgactcc gaaaagagag 600 

acaaaaccag atcaaatgca aaaatattca gtggaaagaa agaaattcta agcaatcagc 660 

ccaggagtta aagtcactgt ttgaaaaaaa atctctcaaa gagaagcctc caatttctgg 720 

ggaagcagtc gatattatct gtacgsctag aacagtgccc tctgcagctg aataaccctt 780 

ttaacgagta ttccaaattt ratggcaagg gtcatgtagg tacaacagca accaagaaga 840 

tcgatgtcta cctccctctg cactcgagcc aggacagact gctgccaatg accgtggtga 900 

caatggccag cgccagggtg caggacctga tcgggctcat ctgctggcag tatacaagcg 960 

aggacgggag ccgaagctca atgacaatgt cagtgcctac tgcctgcata ttgctgagga 1020 

tgatggggar gtggacaccg attttccccc gytggrttcc aatgagsccc attcataagt 1080 

ttggcttcag tactttggcc ctggttgaaa agtactcatc tcctggtctg acatccaaag 1140 

agtcactctt tgttcgaata aatgctgctc atggattctc ccttattcag gtggacaaca 1200 

caaaggttac catgaaggaa atcttactga aggcagtgaa gcgaagaaaa ggatcccaga 1260 

aagtttcagg ttcaagggca gacggggttt ttgaggagga ttcgcaaatt gacatagcca 1320 

cagtacagga tatgcttagc agccaycatt acaagtcatt caaagtcagc atgatccaca 1380 
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gactgcgatt cacaaccgac gtacagctag 

ctgttacgaa tcagaaagcc agcactaagt 

attccgacct gctctgtgcc tgtgaccttg 

ttaaactcac gtatctaagc aatcacgact 

ctaccgtcaa tgaaattgtg ctcaaggtta 

cccgggctga ctactttgct caaaaacaaa 

tccagaagga gaagaaatcc gggcagcagt 

tagctcagag cctgcctgcc agggccaagt 

ctcgggggga ggccagcccc tggntcactg 

gtcgggggcc ccctaggagg gagcgctggg 

cagtggcttt gataagcgat gcttgggggt 

cccagccacc ttcaatgcct gccaccctgc 

ttccttgcaa cttgatcaaa tttcttaaag 

ccttttaata aacaggtgta ctctttatca 

ggaggattga ttatgttact ctctttaaaa 

aaagctatgg ttcgatttct cagaagaaat 

gccatttgtt taaatgagtg catttgcttc 

agagacctag tggtgtgtcc aaggccgtgt 

gacctcagag cccaggagct gcgtggacag 

ggtcctcagg cacgctgcac tcccagccag 

tgtaggtttc agctggcagt tccacctgca 

cacattcccc attcctcttc tccttacagc 

ctgctgtttc tcacgtttca gggagagggg 

ccggctccct gggtgggaac aggcaaggga 

acaccagatg cctctgcagt cctcgacagc 

ttactgtccc cagccagggc cggggaccgg 

tttttaaatt gttgtacagg aagagatgtg 

ttctttgcac aaggggtcat gctgatgaat 

acaggagcgt ccttttctaa tgtcttccat 

atttgtagct tgctatctgt atttgaattt 

aatgtaaatg actaatttgg tcattaaatc 

aaaataaaag tcatataaat acaaaaaaaa 

<210> 145 
<211> 1818 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (1267) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1798) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1812) 



gtatctctgg agacaaagta gagatagacc 1440 
tttggattaa gcagaaaccc atctcaatcg 1500 
ctgaagagaa aagccccagt cacgcaatat 1560 
ataaacacct ctactttgaa tcggacgctg 1620 
actacatcct ggaatcgcga gctagcactg 1680 
gaaaactgaa cagacgtacg agcttcagct 1740 
gacactggcc tccagcctca atctgttccg 1800 
gccctagagc ccacccggtg tcctgaagtc 1860 
gcacagggca ggtgggctct cggggaaggt 1920 
gacattgcca tgggacggaa gtctgcttgg 1980 
cagaccaccc cctagaggag ccacgtgccg 2040 
ccgaggatgt acagagccgt gcccacacat 2100 
caaacaacaa aaatgtacat ttctgttttt 2160 
tggttggtat gatggaccat tctttggggc 2220 
tctgttccca tattgaacag gcagattgga 2280 
gtttaggtct tagtcaatag ttttaactat 2340 
gagggtagtg tcttactaaa agttaggaac 2400 
cactttcccc ttcagcacac cccagcttct 2460 
tgtggggtgc caggaggagg ggcggtggct 2520 
acatggtctt tccgtttctt aagtagcaag 2580 
tgttctctgc ttcgctgcct tggaagggsc 2640 
gcctgcctcc tttttcaagc aggcggaaag 2700 
tgagcggagg gagacctgtg tccgtgccgt 2760 
tcagatgccc ctgacaccac gcctctggcc 2820 
ctcttcagtg tccctcctgc ggtgatgtcc 2880 
tgtttcactg aggacctgca ttagaaacat 2940 
tctaaaacag catcttaaag ctgagtgtat 3000 
tcttctttca ttctgatctt tgttcagcca 3060 
tcctaccccc cacccaaaaa caaaagaaat 3120 
ttagcaattt tatatttaga tactttgaaa 3180 
ttgtgacata ttcgatatta aaatgatatt 3240 
aaaaaaaaaa att 3283 
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<223> n equals a,t,g, or c 
<400> 145 

ttttgaattc agacctggaa tgtaagtaag tgacaatgct tatggaaagc cagttagtta 60 

gaattggaaa yctgycytgt cattttacaa gcattagawt cctttcctgt gtgaaraaag 120 

cctcagtgaa acaggtcttt gccataactt tatgaagtgc tacagaaagc acaaagaatt 180 

gattcatgtt catcaatacc tgctgagagt actgtcccag gaatatccag tggatggatt 240 

catcatccag gaggttcaaa agtaagatgg ttttcaaatc atttttgaga ctggttgcat 300 

aacagcaggg tacctgaaag agccttctgg gagttagtga actaggtaga ttgttttgtt 360 

cacataacgc caccatcaac ttaaagtgaa ttgtctttgt tataaatgag gtcactatgg 42 0 

acttacccta aagatcttct gtacttctgt cttccatagg acaaatgata agtactacat 4 80 

acctcatctc ttgggttatt attgtagtct tgcattcatg rttatgaatt taaaaataaa 540 

taccaattat ggaaatagta ctaaaggctt gcgcgcatga aacattaatt ggtttaaagt 600 

ccctttataa agagtgctac atggtttaga taaaggaaac atataactat tgagttacag 660 

gggattttat taattataaa atgcaatcaa tttaaattay gtaggtttaa gactagtccc 72 0 

ttggataagc cccaagcgaa tttgtcttca gattattaaa attagtgctg taaatcaggg 780 

tgggcaattc acagcctttc tgaactgact gaactagagc ttgcagtgaa gtgttctgct 84 0 

gagactgagc accttacaga tatttttctc cagaagatgg tgctgggtaa taaaatcatc 900 

acaattaggg aatggttagt ggtctctact gtggcaaatg ccaactgttg gaattcactt 960 

tattgtagaa aaacccaaac tgagactctt aagttttgtt tagcaatgtg tttctggtat 1020 

gaaacaaact actgtgtcac tgtccaggta ggaaacaatt ctttcaactg ggttttcagc 1080 

ataaatggga actgatgtag aaggcaggat ttagcccttc taggcaaaag aaaagctcag 1140 

ttgggtttca cgagtgttcc tgtgcttata ttcagtctgt gcctacatgt tctcatgcat 1200 

gtctaacctg atttacctct tacctgtaac ctaccttatc atgtggcttt taattgrcag 1260 

tcactcngcc atttctaagc agatatagta stacctttca gaactcacat tggcaagtgt 1320 

aaaaagatga cttaaggtga agtgaggaca aaatcacatt ctgcatacta acctattttt 1380 

ttctcccttt aaggtgctaa acttgcacct catgtccact cagtaacaag tattgggacg 1440 

tagagcacag cctcactcag ctctgaaagg taatacagcy tgtgaggaag tgagccagca 1500 

gtggcctttg caattgtgga tcttragctc tgctctcagc agatttcagg tgtaaccatt 1560 

tgttaactgt actgaaggtg tgtcctcaag aagaaagtgt tcaaattaaa aaagctgctg 162 0 

ccaagtacac tgtgtggtct tctcctttga atcctagggt tctatccctc ttcagagtca 1680 

tgtttctggt gctgctactt taaaacacag ctcacaagaa taactaactt gctcaaatat 1740 

ggagaaaact caatagggtt ccagggaggt tctggcagtg tgcagtgtgg aaataaancc 1800 

tgagtcctgg cngaacac 1818 

<210> 146 
<211> 514 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (500) 

<223> n equals a f t f g, or c 
<220> 

<221> misc feature 
<222> (514) 

<223> n equals a,t,g, or c 



<400> 146 
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gctcgtgccg cagaggcagg gaccactcgg ggtctggtgt cggcacagcc atggcgggcg 60 
c 9ttggtgcg gaaagcggcg gactatgtcc gaagcaagga tttccgggac tacctcatga 120 
gtacgcactt ctggggccca gtagccaact ggggtcttcc cattgctgcc atcaatgata 180 
tgaaaaagtc tccagagatt atcagtgggc ggatgacatt tggatgacta aaacggcatc 240 
tgcataacaa tggaaaagga agaacaaggt cttgaaggga cagcattgcc agctgctgct 300 
gagtcacaga tttcattata aatagcctcc ctaaggaaaa tacactgaat gctattttta 360 
ctaaccattc tatttttata gaaatagctg agagtttcta aaccaactct ctgctgcctt 420 
acaagtatta aatattttac ttcttttcat aaagagtagc tyaaaatatg cmattaaatt 480 
taawaatttc tgatgatggn ttatctgcag cacn 514 



<210> 147 

<211> 2535 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2531) 

<223> n equals a f t f g, or c 



<400> 147 

tctgaacacc gtcagcaccc tctcttccct 
cttgtccctg cttcatgttt gggggccttt 
ggcagatgag agtgtagtca agggcctggg 
ctgccttggc tggagggaca cctctcctgg 
gctccctggt gggtgaatgc cacctcctga 
gtcactgggg aaagcctgag tttgcaacca 
ttttttgaaa taaaactata atataaattc 
gtgtcaaaag tgagatgctg agagtaggtg 
caggatggtg acattgaaca tgattgctct 
tcttctatta gtatttgtat cttcagttca 
aaacagaaga agaaaaaaaa aaaaagcagc 
acaagtgccc aggcaaggtg cttggcagaa 
ggtttccttg ggatcaattt cattaccgtg 
cagggggaga atgggaggct tggccttctt 
agcatgtcac tggttttgaa gggatgagcc 
ttaacctcaa ggtctcgcat ggtggggccc 
agtggacatc agtgtcttct ctgtgaggca 
gcctctctca cacaaggagg aacttgggtg 
ctgcggagtc gataaattag cagaaccaca 
cctgggcaaa gaagggtctt tcgcaaagcg 
agctatagct ttgtttattt cacccgttca 
gctgagacac ttctgtattt caatcatatc 
catgtgtagg ctgtaatatg tgtacattgt 
ccattttcct gaatcaaatt ctgcagtgga 
ctagactggt gaattggggg aaatagaagg 
ccctattgga atcccaatgg ctcctggagt 
ttgttctgtg tcactcggcc ctgggtagtc 
ccatccagtt gggaagccat gattttccta 
aagttctcgc ttcctccttt gggcatctct 
caggctctca gctctcgggc cagtgctctg 



atcatgggtc atctgacccc tgtccgtctc 60 
ctttaactgc cttcctggct tagctcagat 120 
cacaggaggg agagctgcag agtgtcctgc 180 
gtgtggagac agcttggttc cctttcccta 240 
gatcctcacc tcttggaatt aaaattgttg 300 
gttgtagggt ttctgttgtg tttttttttt 360 
tcctattaaa taaaattatt ttaagtttta 420 
ataatgtata ttttacagag tgggggttgg 480 
ctgtctcttt tttcagctta tgggtattta 540 
ttccacttta ggaaacagag ctgccaattg 600 
agacaacaca ctgtagagtc ttgcacacac 660 
ccgcagagtg ggaagagagt accggcatcg 720 
tacctttccc attgtggtca tgccatttgg 780 
tgtgaggcag tgtgagcaga agctgatgcc 840 
cagacttgat gttttgggat tgtccttatt 900 
ctgaccaacc tacacaagtt ccctcccaca 960 
tctggccatt cgcactccct ggtgtggtca 1020 
aaggctgagt gtgaggcacc tgaagtttcc 1080 
tccccatctg ttaggccttg gtgaggaggc 1140 
atgtcagagg gcggttttga gctttctata 1200 
cttactgtat aatttaaaat catttatgta 1260 
atgaacattt tattttgcta aatcttgtgt 1320 
gtttaagaga aaaatgaaac ccacatgccg 1380 
atggagagga aaatacttct aggcaagcag 1440 
aactagtaac tgagactcct ccagcctcct 1500 
aggaaaaaag tttaaactac attcatgttc 1560 
taccatttac ttcaccccaa gtcctgctgc 1620 
agaatccagg gccatgggag atacaattcc 1680 
tctgcctccc aatcaaggaa gctccatgct 1740 
ctctgtccag ggtaggtaat actgggagac 1800 
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tcctgtcttt taccctcccc tcgttccaga cctgcctcat ggtggcaaca tggttcttga 1860 

acaattaaag aaacaaatga ctttttggaa tagccctgtc tagggcaaac tgtggccccc 1920 

aggagacact acccttccat gccccagacc tctgtcttgc atgtgacaat tgacaatctg 1980 

gactacccca agatggcacc caagtgtttg gcttctggct acctaaggtt aacatgtcac 2040 

tagagtattt ttatgagaga caaacattat aaaaatctga tggcaaaagc aaaacaaaat 2100 

ggaaagtagg ggaggtggat gtgacaacaa cttccaaatt ggctctttgg aggcgagagg 2160 

aaggggagaa cttggagaat agtttttgct ttgggggtag aggcttctta gattctccca 2220 

gcatccgcct ttccctttag ccagtctgct gtcctgaaac ccagaagtga tggagagaaa 2280 

ccaacaagag atctcgaacc ctgtctagaa ggaatgtatt tgttgctaaa tttcgtagca 2340 

ctgtttacag ttttcctcca tgttatttat gaattttata ttccgtgaat gtatattgtc 2400 

ttgtaatgtt gcataatgtt cactttttat agtgtgtcct ttattctaaa cagtaaagtg 2460 

gttttatttc tatcacamaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2520 

aaaaaaaaaa naaaa 2535 



<210> 148 
<211> 2315 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (125) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (2279) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (2297) 

<223> n equals a,t,g, or c 



<400> 148 

atagcggcca ccctcttccc cctttggcca gcagaaatga gagtaggtgt ttattacctc 60 
agtgtgggtg caggctgttt tgtagccagt attcttctcc ttgctgttgc ttcaaaagca 120 
gtggnactgt cttttggatt caaagtgggc aaaggccaag aaaggagagg aagctttatt 180 
tacaaccagg gagtctgtgg ttgactactg caacaggctt ttaaagaagc agttttttca 24 0 
ccgagcccta aaagtaatga aaatgaaata tgataaagac ataaagaaag aaaaagataa 300 
aggaaaagct gaaagtggaa aagaagaaga taaaaagagc aagaaagaaa atataaagga 360 
tgagaagaca aaaaaagaaa aagagaaaaa aaaagatggt gaaaaggaag aatccaaaaa 420 
ggaggaaact ccaggaactc ctaaaaagaa ggaaactaag aaaaaattca aacttgagcc 4 80 
acatgatgat caggtttttc tggatggaaa tgaggtgtat gtatggatct atgacccagt 540 
tcactttaaa acatttgtca tgggattaat tcttgtgatt gcagtaatag cggccaccct 600 
cttccccctt tggccagcag aaatgagagt aggtgtttat tacctcagtg tgggtgcagg 660 
ctgttttgta gccagtattc ttctccttgc tgttgctcga tgcattctat ttctcatcat 720 
ttggctcata actggaggaa ggcaccactt ttggttcttg ccaaatctga ctgctgatgt 7 80 
gggcttcatt gactccttca ggcctctgta cacacatgaa tacaaaggac caaaagcaga 84 0 
cttaaagaaa gatgagaagt ctgaaaccaa aaagcaacag aagtccgaca gtgaggaaaa 900 
gtcagacagt gagaaaaagg aagatgagga ggggaaagta ggaccaggaa atcatggaac 960 
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agaaggctcg gggggagaac ggcattcaga cacggacagt gacaggaggg aagatgatcg 1020 
atcccagcac agtagtggaa atggaaatga ttttgaaatg ataacaaaag aggaactgga 1080 
acagcaaaca gatggggatt gtgaagagga tgaggaagag gaaaatgatg gagaaacacc 1140 
taaatcttca catgaaaaat cataatctga ctaattttgg gactgaatga ataagtacaa 1200 
gaggttggat tttctatgtt ggctgattac catattgaac acatggcatt tgtagcattc 1260 
tttaaatcta tctactgaaa tgtatttgac attcaagcag ttatattcgg tccttcattt 1320 
tatagaatat tggcactatt attggtacag tttaaagcca ttaatatgtt ttatccattt 1380 
gataatttta cagtaagtag gtctcattca ttttgacagt tatcaaagat gtactttcca 1440 
cagttaaatt tacattaatg gcaatttttg atagttttat ggctttttac tgttagacta 1500 
atcaaaaata actttaaaag gaacaaagaa actccaacat ttcacattat gcatagttat 1560 
gtagccattt cacagtttct ttaagatgtg taaactcatt gtccttgata gtttttattt 1620 
ttcattataa aattatacca ggagatttct tttaagattc tgagttagca gagttcaaaa 1680 
ctattttgtg gaaacaagcc aactagtaac aatgcagcaa cacttctggt ttagctaaat 1740 
tatttttcca atgtaggaaa tccacactga tttgtacgtc tgactgagag aaagatggtc 1800 
gtctccagca gagaaagtga acagcatttg ttggaaggtg atggctctcc ctcctccctc 1860 
cccatttcat tggcgtaacg taaagtgtat tctgtacata atttacaaat aaaacatttt 1920 
attttaattg ttacttatta tttagatatt tctcaacact taaattcata aaattaagac 1980 
catgtaaggg tatgttttta gagaaatgga agtttgagta acccacagaa catctgtgat 2040 
ctttctacag cagcttcagt tttgtgccaa cattccatgt attttgaata tgagcaaaaa 2100 
ctgatcttaa gagcagactt aaagtagctt tgtacgcctt aatgttcatt ttgatttatt 2160 
ttaaatcttt acattcagaa atgagatact gtattatcag accaggaggc attgctgtga 2220 
aagataattt cctattctaa aatatcaaat ttaaaataaa gataatgaaa gaaaacagna 2280 
aaaaaaaaaa aaggggnggc cgccctaggg ggccc 2315 



<210> 149 
<211> 2604 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (80) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2566) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2604) 

<223> n equals a,t,g, or c 



<400> 149 

tgtgttatgc caaaattgcc aaagtgttgt 
gcaatcaagg atggtatttn ctctgtacag 
gagtgaagcc gaatttgaag atatcatgaa 
ttccaaagca gtatctggag ccagtgcagg 
cacagccatt gcggttatca aacagtcccg 
catctcctct cttaaggact gtcttcatgg 



agagtacagt aaaaataata agggatgtga 60 
ccgagattcg ggccctccac cctctacagt 120 
gcgaaacaga gcaatttcca gcagtcccat 180 
ggattacagt gacgcaattg agacgctgct 24 0 
ggttgccaat gatgarcgtt gccgtgtcct 300 
gcattgaagc caagtcctac agtgtgggtg 360 
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ccagtgggag ctcttcccgg raaagacatc 
gggagagcag caggaggcac cgggatctgc 
tccaagaaag gaaccgggag catgagagac 
gagaaaggag tctggttgga agcaaatgtt 
atcaggacta aaggacggag gccgccccac 
cctccagaca cccagggaat accctctgcc 
cccaatccca cacctcctgt ttgccagggg 
ggggtggcag acaggaagaa aacatgtcca 
tgtccaagaa aacgtatgag tttctgattc 
ggaagacttc cttcccaaag aaaatagatc 
tgtgccaaaa tatgcccagg gtcctgccct 
ccaaacccct tgctaacata ccacttcttt 
aggagggacc atgagaacag aaattacctt 
tctcacgtat tgacggttta tttctttgac 
cgctgcccag ccttctcagt ggacttgccc 
ttgctgctgg gaagcctggc agagccaatt 
ctcttgcaat aaccagctct tagttgttcc 
ggagcccttc ccccagaagg ctacttcctt 
atggggacat tgggacctca gcaatgaaga 
aaagaagcaa gttgggcagg atatggccta 
atgtaagcat gggcttacat cccccaggta 
cactagtagg caggtaaagt cacaaatttg 
atagctcctc tcactctgcc tggagatact 
agagcccgac ttgaatgaac tcagctcaga 
ttctctacag gcaaatggaa ttgcttttcc 
tgaaggagga ggcagcagcg aggtcctgcg 
catctacagg gcatctgaca cctaacatga 
tgagacatag ggtcactaga gacccttctg 
acccgtcctc tgttcccagc acgtttctca 
gcagattggg agaggcacat tcccttggga 
ctgtgccccc aaccccatcc ccacctccac 
aagtgttaag tgatgtgctt attgagagca 
aggtgacagt ttaaggaaaa atatatatag 
ttttttctcc ccatttgttt tgtttttact 
atagcaaaag gaaaaaaaac acccatccct 
tcggtgattt gtttgtcttt ctgataggtt 
tcaatctttt atactgcatt gtattttttt 
tggggtgtga gctgttaaaa aaan 

<210> 150 
<211> 685 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (342) 

<223> n equals a,t,g, or c 



gytcccggga aaggtcacct agccggtccc 420 
ttcataatga agatcggcat gatgattatt 480 
accgggatag agaacgggac cggcaccact 540 
tttttaatgg acttgcatct cctcaccttg 600 
ccccttccct ttcctccaaa cccctaactc 660 
ccacaggatt gaagactgct tggcagtcct 720 
aaagaaccta aagacttcgt gtgattggga 780 
ggcccctggt ctccatagag aatggtgctt 840 
tccgggagcc gttcaatggt gaggttgatg 900 
ctccatgcag gatctaggag agtgactggg 960 
cagcactaga tttaatgggg ccaagagggt 1020 
gtttaactcc tttacctttc cagccctttg 1080 
atgaaaagct acttctgttc ctgctttccc 1140 
ctcccagagg gctgaactct ttcaactctg 1200 
ctcctaagca gagaaggcct atgaggttgc 1260 
accaccctct gctgcttagt gcttgggtac 1320 
ctttccctgg ggcttttcca tttaacacat 1380 
gttttagagg aaggtactgc ccattgggag 1440 
acccttgtga agtaaccagg aggaatgggg 1500 
cttccatagg cttttctttt ttcaggtttg 1560 
catactttta cttattgtgg gataacctgg 1620 
gtgtcttttc accttttgac tgttgactta 1680 
tcctgcctca gatgaggagc cagaagaaac 1740 
gttctaagga ccagcattct gggggccatt 1800 
ataacatcca aattgtaatg tggttgctgc 1860 
gtacccatgg ggtgatgcta cttctgcatg 1920 
gacgtggcat gtgagatgag acttggcatg 1980 
ggtcagagga gagagactga attggactaa 2040 
tatagccctc agtcactgag ggagtccccc 2100 
cagaggctac aggttggagc tttttttccc 2160 
ttcagaacat ggcaccccac ccaactggcc 2220 
actccgggtg tcttttaaaa tgtagagaaa 2280 
aataccagaa atgccgttta cccggagaat 2340 
caatgacacc atttttagtt ttatttcctg 2400 
caaaaaggcc aaggtcccgt ccccctgttg 2460 
gaaaattgtg taataaactt gatgacgctg 2520 
ccttttgtaa caaatntttt ttaataataa 2580 

2604 



<220> 

<221> misc feature 
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<222> (641) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (682) 

<223> n equals a,t f g, or c 
<400> 150 

aattcggcac gagcggcaac ctgggttccg gaagccggag agctggagct ttgaagccac 60 
cccggtcaaa ggatgctgag tccggagcgc ctagccctac cggactacga gtatctggct 120 
cagcgacatg tcctcaccta catggaggat gcagtgtgcc agctgctaga aaacagggaa 180 
gatattagcc aatatggaat tgccaggttc ttcactgaat attttaacag tgtatgccag 240 
ggaacacaca ttctctttcg agaattcagc ttcgtccaag ccacccccca caatagggta 300 
tcatttttac gggccttctg gagatgcttc cgaactgtgg gncaaaaatg gcgatttgct 360 
gaccatgaaa gaatatcact gtttgctgca attactgtgt cctgatttcc cgctggagct 420 
caytcagaaa gcagccagga ttgtgctcat ggacgatgcc atggactgct tgatgtcttt 480 
ttcagatttc ctctttgcct tccagatcca gttttactac tcagaattcc tggacagtgt 540 
ggctgccatc tatgaggacc tgctgtcagg caagaacccc aacacagtga ttggggccga 600 
cctcgtccag tgggcagcac cgccacgacc tgccttgggc ngggcccggc acgcttgaag 660 
gcgtggaggc ctcgttttct ancag 685 

<210> 151 

<211> 1103 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1098) 

<223> n equals a,t,g, or c 
<400> 151 

agcgcgaggt acggctagag cgtcatttcc ggctcgaatg cccggcagcc gtggcggcta 60 
gagcgttcct ccccagctcg aatgcccggc ggccgaggcg gctagagcgt cgcctcctcc 120 
cggggaaccg cgtgtgacct tccagcccgc ggaccgatgc tgccggcggc cgctcgcccc 180 
ctgtgggggc cttgccttgg gcttcgggcc gctgcgttcc gccttgccag gcgacaggtg 240 
ccatgtgtct gtgccgtgcg acatatgagg agcagcggcc atcagaggtg tgaggccctc 300 
gctggtgcac ccctggataa cgcccccaag gagtaccccc ccaagataca gcagctggtc 360 
caggacatcg ccagcctcac tctcttggaa atctcagacc tcaacgagct cctgaagaaa 420 
acgttgaaga tccaggatgt cgggcttgtg ccgatgggtg gtgtgatgtc tggggctgtc 480 
cctgctgcag cagcccagga ggcggtggaa gaagatatcc ccatagcgaa agaacggaca 540 
catttcaccg tccgcctgac cgaggcgaac cgtggacaaa gtgaagctga tcaaggaaat 600 
caagaactac atccaaggca tcaacctcgt ccaggcaaag aagctggtgg agtccctgcc 660 
ccaggaaatc aaagccaatg tcgccaaagc tgaggcggag aagatcaagg cggccctgga 720 
ggcggtgggc ggcaccgtgg ttctggagta gcctccagct cggaggactt gtgttcaggg 7 80 
gtcctgggcc ccgggcgagg tcccgccctc ccgtggtcac tggctccgcc cccagcacca 840 
ggcgcccagt ggagccgttt gggagaattg cctgcgccac gcagcggggc cggacaggcc 900 
gcacagacct actgtggcgg gagggagggg cggctgctgc ctggtgacgg cacccggagg 960 
cccaccagga cgcgccaccg gtgaatgtgc ctctggtggc tgctgagaaa aatacactgt 1020 
gcagctcaga aaaaaaaaaa aaaaaaaaaa aaaaaagggc ggccgctcta aaaggttcct 1080 
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ccaagggccc aagtttangc tgc 1103 

<210> 152 

<211> 1117 

<212> DNA 

<2 13> Homo sapiens 

<220> 

<221> misc feature 
<222> (1069) 

<223> n equals a,t,g, or c 



<400> 152 

ggcccttccc gcctctgggg aaggaaactt ccgcttcgga ccgagggcag taggctctcg 60 
gctcctggtc ccactgctgc tcagcccagt ggcctcacag gacaccagct tcccaggagg 120 
cgtctgacac agtatgatga tgaagatccc atggggcagc atcccagtac tgatgttgct 180 
cctgctcctg ggcctaatcg atatctccca ggcccagctc agctgcaccg ggcccccagc 240 
catccctggc atcccgggta tccctgggac acctggcccc gatggccaac ctgggacccc 300 
agggataaaa ggagagaaag ggcttccagg gctggctgga gaccatggtg agttcggaga 360 
gaagggagac ccagggattc ctgggaatcc aggaaaagtc ggccccaagg gccccatggg 420 
cctaaaggtg gcccaggggc ccctggagcc ccaggcccca aaggtgaatc gggagactac 480 
aaggccaccc agaaaatcgc cttctctgcc acaagaacca tcaacgtccc cctgcgccgg 540 
gaccagacca tccgcttcga ccacgtgatc accaacatga acaacaatta tgagccccgc 600 
agtggcaagt tcacctgcaa gtscccggtc tctactactt cacctaccac gccagctctc 660 
gagggaacct gtgcgtgaac ctcatgcgtg gccgggagcg tgcacagaag gtggtcacct 720 
tctgtgacta tgcctacaac accttccagg tcaccaccgg tggcatggtc ctcaagctgg 780 
agcaggggga gaacgtcttc ctgcaggcca ccgacaagaa ctcactactg ggcatggagg 840 
gtgccaacag catcttttcc gggttcctgc tctttccaga tatggaggcc tgacctgtgg 900 
gctgcttcac atccaccccg gctccccctg ccagcaacgc tcactctacc cccaacacca 960 
ccccttgccc agccaatgca cacagtaggg cttggtgaat gctgctgagt gaatgagtaa 1020 
ataaactctt caaggccaaa aaaaaaaaaa agcacttaag tattcatcna acaatcaccc 1080 
agtagcggtg atccagactg aaaagatgcg agacgcc 1117 



<210> 153 
<211> 2038 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1490) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1508) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (1979) 
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<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1992) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2010) 

<223> n equals a,t,g, or c 
<400> 153 

tcgacccacg acgtccggcg gcgggaagct ggcggcagcg gtcggtggcg gtggctgagc 60 
agaggacccg gcgggcggcc tcgcgggtca ggacacaatg tttgcacgag gactgaagag 120 
gaaatgtgtt ggccacgagg aagacgtgga gggagccctg gccggcttga agacagtgtc 180 
ctcatacagc ctgcagcggc agtcgctcct ggacatgtct ctggtgaagt tgcagctttg 2 40 
ccacatgctt gtggagccca atctgtgccg ctcagtcctc attgccaaca cggtccggca 300 
gatccaagag gagatgacgc aggatgggac gtggcgcaca gtggcacccc aggctgcaga 360 
gcgggcgccg ytcgaccgct tggtctccac ggagatcctg tgccgtgcag cgtgggggca 420 
agagggggca catcctgctc ctggcttggg ggacggccac acacagggtc cagtttctga 4 80 
cctttgccca gtcacctcag cacaggcacc aaggcacctg cagagcagcg cctgggagat 540 
ggatggccct cgagaaaaca gaggaagctt tcacaagtca cttgatcaga tatttgaaac 600 
gctggagact aaaaacccca gctgcatgga agagctgttc tcagacgtgg acagccccta 660 
ctacgacctg gacacagtac tgacaggcat gatggggggt gccaggccgg gcccctgcga 720 
agggctcgag ggcttggctc cggccacccc rggccctagc tccagctgca agtccgacct 780 
gggcgagctg gaccacgtgg tggagatcct ggtggagacc tgagcaggag ccctgagtgc 840 
tcacagccgc ctctgacgca ttgacacgtg agcactggct cccacggagg gtgcgcctgc 900 
cgccagcggc ccagccttgc tgccctgtct gctgattctg agaaatccca gaacagccca 960 
ttaccagtgg ggctgcagcc taggcccgtc ccactcacct cccccctgtg gagggccagg 102 0 
cagaggctgt tctggaaggc ttcttgtctt ctgacgtccc cacagccctg ggcccctcgt 1080 
gtctctttgt gtcccccact gtagaggacg gtgagccgca gctgcatcaa cctcctttta 1140 
cctttagata ggtgaatttt tacaattcag ttttacatgt tttgggcagt attttgtctt 1200 
aagatatatt ttttaaactt tttatacctt atctctttag attttttcag ctattttctt 12 60 
aaaagtatat tttttctata aacatccttt gctgctacat tagaactttt atagcctaaa 1320 
caattgcagt tggtgtgttt cattttttta aggtttaaat aagggttttt tgttttgttt 13 80 
tgttttttgc agtgagcatc actacagtct cagtcaacag tgtgaatgta tcatgtttta 1440 
ctttaaatgt gtgtgtgata cttcttcatt atgtcctgcg ctgcagtgan gacctgggtg 1500 
aaaatcangg aaccgcacac agccacatct tcctagacct aagagtaaat tatggaggat 1560 
tttatttatg tctatttata tgtaaatgtc attgaagaca aaggtcaaat atttgtctgt 1620 
ttgtagatca caggcaccag ttggtcttca gggacctcat agcccctcgg tggtgccttc 1680 
tcaaggcagt gttcctggag gctcccrtca gggtcagccc atgcacctgc cctgrrtgag 1740 
gaagtagcat tgctgctgga tgagaaacgc ctgcgctgct ctgttagact ggtgctgaaa 1800 
caaaaggtta aggctaggtt gaagtctaga atgaaagaaa tctgaatcca tgtcattcat 1860 
aaccccttga tctgtagtgt catgggtgct gccgcagagg aagttgagct gggggtgcct 1920 
gccagccttt ccactcctgc cccgcttcaa cccaaatgct ccctgtttcc caagctttnc 1980 
ccaaatttcc tnaaccttta accaaaaagn ggggtttcct ttggggcaaa aaggccat 2038 



<210> 154 
<211> 645 
<212> DNA 
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<213> Homo sapiens 
<400> 154 

tcgacccacg cgtccggcgg ccttcatgct gggctcgctg ctgcggacgt tcaagcaggt 60 

caggcctcta cttttatcca caccgctacc cctcaccgct gaatctcata acccacgggt 120 

cccccacggc tctgccacct gtagtgctcg atggttcctt catcagcttc agrccaagtt 180 

cgaagtcact atgtagactg gagaatgtgg cgcgatgtga agagacgaaa aatggcctat 240 

gaatacgcag atgagaggct acgtattaat tcactcagga agaataccat tttgccaaaa 300 

attcttcagg atgtggctga tgaagaaatt gctgccctcc cccgggatag ctgtcctgtt 360 

agaatcagaa atcggtgtgt tatgacgtcc cgtccgcgtg gtgtgaagcg gcgctggagg 420 

cttagtcgta tagtcttccg tcacttagct gaccatgggc aactttctgg gatccagcga 480 

gcgacatggt aaatgagctc cagaacctat tgagcttgca gggaagccaa gcttgcagtt 540 

ccagcaagca aagatttttt ttaatagacc aaaccctaat ctctacaggg gcccagtaca 600 

gttgtttggc ctacctgatg ctatctctaa actactttta aaatg 645 

<210> 155 

<211> 1596 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1520) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1542) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1559) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1587) 

<223> n equals a,t,g, or c 
<400> 155 

ctggtcttaa atgaccctct tatttttaac ttggatacct gctattctgc caaaagacaa 60 
tttctagagt agttttgaat gggttgattt cccccactcc cacaaactct gaagccagtg 12 0 
tctagcttac taaaaaaaga gttgtatata atatttaaga tgctgagtat ttcataggaa 180 
agctgaatgc tgctgtaaag tgctctttaa gtcttttttt tttttaatcc ccttctaatg 240 
aatgaaacta ggggaatttc aggggacaga gatgggattt gttgtatgat aaactgtatg 3 00 
tagtttttag tctttctgtt ttgagaagca gtggttgggg catttttaag atggctggct 360 
actcttgttt tccctcatga taataaattt gtcataactc agtaacatga acttgcccct 42 0 
agaggtagtt gttaataatt ttgaaatatt aaggtcttgc caagcttctg atgattcaca 4 80 
cctgtactac tgattattaa gcaggacaga ctgagctttc tgttgcaaat accttggagg 540 
agaaagtaat ttctaaatat acagagaggt aacttgacta tatatgttgc atcctgtgcc 600 
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tcccttcata ttaatatttg ataaagattt 
aaagctcctc ttggggaaat ggcaagtctt 
ccaaagcatt accgcatggt agagaacaca 
ataaaatgtg caagtcttca ggatggcaca 
ttcttagagg gcttgctgag tgtgtaaata 
ctgtgacttc attgaaaatc tgcacaattc 
tttgtgaagg tttttatctg tgtagaatgg 
ttattttctt tcactctgta ttaaaagtaa 
acattaaatg gttttggttt ggcttctttt 
gaacttagag ctcttcaatc ctaagatttt 
agagtactct tactgcctct tttctaaatg 
tcaaaatgag ggagaaacat ttgcctgcct 
aaactgcatt ttaaaaattg gatagtataa 
gcaccctgta gttttatagt tcttaatcta 
acctwcatgc tayaagccac catatgcaca 
cagtctttga ggggattacn aagtccgcca 
aattgggcga tggggggaaa caaaggnccc 



taatttatgt aaaacttcta aagcagaatc 660 
taggataggc aagaccctgt atgaatagta 720 
ctcgattaaa aatgttaagc tatctgaaaa 780 
aaacaaaggt taatgcttct tggggcacat 840 
taatcgactt ttgtttgtgt tacatgactt 900 
agtttcagct ctggattact tcagttgacc 960 
gtgtttgact tgttttagcc tattaaattt 1020 
aacttactaa aagaaaagag gtttgtgttc 1080 
agtcaggctt tctgaacatt gagatatcct 1140 
catgaaaagc ctctcacttg aacccaaacc 1200 
ttcaggaaaa gcattgccag ttcagtcttt 1260 
tgtaataaca agactcagtg cttatttttt 1320 
taacaataag gagtaagcca ccttttatag 1380 
aacattttat atttccttct tttggaaaaa 1440 
gactatacag tgagttgagt gggtctccca 1500 
tatcaccccc gngtattgga aggattttng 1560 
ccccgg 1596 



<210> 156 

<211> 1654 

<212> DNA 

<213> Homo sapiens 



<400> 156 

atgaagaaac tgaggccctg tgatgtgaag 
attctggctg ctgtctggac aagaagtcgt 
caggaggcaa ccacactagt ttagctggcc 
ttcaccaacg tcaaggagct gtatggcaag 
gaggtgatgt tctgcaccct gaacacccac 
cagatcgggc tggaggactt catcttcgcc 
gtgttcaagt cggaggatgc actcgggctc 
ttcatcaagc gcatcaagga gggcagcgtg 
gacatgatcg aggccattaa cgggcagagc 
ggctgctcaa ggagctgccc cgaggccgta 
aggccttcga catgatcagc cagcgttcag 
tgggcastgg ccgagggacc ctgcggctcc 
tgccctctgc ctttgaagag aaggccattg 
tgggtatcag ggacacggag ctggcggcca 
acccggatga gctggccgag gccctggacg 
agttcgtctt tgacgtctgg ggcgccattg 
gcccccggac cctgcgatga tgacccgggc 
ctgacgtcag gacccgagcc tccagcctga 
aggggaggtg gggccaggcc ccctgccccg 
ccagtctggc cggggtcccc ggcccccctg 
caggcacagg gaggggaggg atcagccaaa 
ccaccatcag ctgccaaact ggtccctctg 
gtcatgacct tcctagtttc ctgacgcagg 
cagcaaatgc aataatgccc tcacccctcc 
tacctccgca tttgacacga gtctgctgtg 
tctccttcca ggcccatccc tggcccagag 
tttttgtatc tgaatttgct gtcttgaaca 



tgacttgccc cccagccaca cagcwggacc 60 
agggggtgag ggtggaagct gggaaaccca 120 
catggcagtc ccactggccg catcgagggc 180 
atcgccgagg ccttccgcct gccaactgcc 240 
aaagtgkaca tggacaagct cctggggggc 300 
cacgtgaagg ggcagcgcaa ggaggtggag 360 
accatcacgg acaacggggc tggctacgcy 420 
atcgaccaca tccacctcat cagcgtgggc 480 
tgctgggctg ccggcactac gaggtggccc 540 
ccttcacgct gaagctcacg gagcctcgca 600 
cgggtggccg ccctggctct ggcccacaac 660 
gatcccgggg ccccgccacg gtggaggatc 720 
agaaggtgga tgacctgctg gagagttaca 780 
ccatggtgga gctgggaaag gacaaaagga 840 
aacggctggg tgactttgcc ttccctgacg 900 
gggacgccaa ggtcggccgc tactaggact 960 
gcaacctggt gggggccccc agcagggaca 1020 
gcctagctca gcagcccaag gacgatggtg 1080 
ctccaatcgg taccatcccc tccctggttc 1140 
tgccctgttc cccacctacc tcagctgggt 1200 
ttgggcggcc acccccgcct ccaccacttt 1260 
tctccctggg gccttgggtt ctgtttgggg 1320 
gaatacaggg gagagggttg tccttccccc 1380 
tgagaggagc cccctccctg tggagcctgt 1440 
aaccccgcaa cctcctcccc acctcccatc 1500 
caggagggag ggagggacga tggcggtggg 1560 
taaagaatct atctgctgtt aaaaaaaaaa 1620 
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aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaag 1654 

<210> 157 

<211> 1815 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1808) 

<223> n equals a,t,g, or c 
<400> 157 

tcgacccacg cgtccggggc ttccggcggc gctcaggtcg cggggcgcct aggcctgggt 60 
tgtcctttgc atctgcacgt gttcgcagtc gtttccgcga tgctgcctct gctgcgctgc 120 
gtgccccgtg tgctgggctc ctccgtcgcc ggcctccgcg ctgccgcgcc cgcctcgcct 180 
ttccggcagc tcctgcagcc ggcaccccgg ctgtgcaccc ggcccttcgg gctgctcagc 240 
gtgcgcgcag gttccgagcg gcggccgggc ctcctgcggc ctcgcggacc ctgcgcctgt 300 
ggctgtggct gcggctcgct gcacaccgac ggagacaaag cttttgttga tttcctgagt 360 
gatgaaatta aggaggaaag aaaaattcag aagcataaaa ccctccctaa gatgtctgga 420 
ggttgggagc tggaactgaa tgggacagaa gcgaaattag tgcggaaagt tgccggggaa 480 
aaaatcacgg tcactttcaa cattaacaac agcatcccac caacatttga tggtgaggag 540 
gaaccctcgc aagggcagaa ggttgaagaa caggagcctg aactgacatc aactcccaat 600 
ttcgtggttg aagttataaa gaatgatgat ggcaagaagg cccttgtgtt ggactgtcat 660 
tatccagagg atgaggttgg acaagaagac gaggctgaga gtgacatctt ctctatcagg 720 
gaagttagct ttcagtccac tggcgagtct gaatggaagg atactaatta tacactcaac 780 
acagattcct tggactgggc cttatatgac cacctaatgg atttccttgc cgaccgaggg 840 
gtggacaaca cttttgcaga tgagctggtg gagctcagca cagccctgga gcaccaggag 900 
tacattactt ttcttgaaga cctcaagagt tttgtcaaga gccagtagag cagacagatg 960 
ctgaaagcca tagtttcatg gcaggctttg gccagtgaac aaatcctact ctgaagctag 1020 
acatgtgctt tgaaatgatt atcatcctaa tatcatgggg gaaaaaatac caaatttaaa 1080 
ttatatgttt tgtgttctca tttattatca tttttttctg tacaaatcta ttatttctag 1140 
atttttgtat aacatgatag acataaaatt ggtttatctc ctccaaggca gtttgtcttt 1200 
ttctattcct cccccttcaa cctgygtcac aaaagaccaa gaacagatgt cggaaaagtt 1260 
tttttttctt cagtattgtt taaaagtttc aatacaaaat aagttataaa taaaaggctt 1320 
gtatgtacaa ggctcctcag agggaatgag ttgtcttcaa ccccatagaa tgatgtgagt 1380 
ccaagctggc tctagaggat cacagcccaa gtatcacagg ccttgsttga tcagctcctg 1440 
ttgaatttcc tccagcacag ccatgtctat cagctcctcc arctgagcca agtcttctgg 1500 
acaattctcc actgactgca aagcattcca ctcttcttcc atcacctctt gaactagaaa 1560 
gctgttctga gaattccctg gcccactgct tccagctggc ggtacctgtt taggagcctg 1620 
tcccggctgt ttctcattct ctccaggcat ctctgccgga aagcctcttt ccaaggcggc 1680 
gagcccacca gtttgtacag ggagcggcgc ggagacctca acgactccgc catctcctct 1740 
tcgcgggaga caaagccaca agacccgttc cctggaggcg cggcacagac ccctgggagg 1800 
tgtatgcncc cgggt 1815 

<210> 158 
<211> 1397 
<212> DNA 

<213> Homo sapiens 



<220> 
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<221> misc feature 
<222> (1330) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1353) 

<223> n equals a f t,g, or c 



<400> 158 

cggacgcgtg gggccgcggc agtcggcgac gccscagagc ggaagaggga agtgaatcag 60 
gcgccgggta gtgggttgct gggctgggct tgctgaggta gaggcagcgc caagaagagg 120 
cctttgccgc tggtcgggat tgggatgtcg aagaacacag tgtcgtcggc ccgcttccgg 180 
aaggtggacg tggatgaata tgacgagaac aagttcgtgg acgaagaaga tgggggcgac 240 
ggccaggccg ggcccgacga gggcgaggtg gactcctgcc tgcggcaagg aaacatgaca 300 
gctgccctac aggcagctct gaagaacccc cctatcaaca ccaagagtca ggcagtgaag 360 
gaccgggcag gcagcattgt cttgaaggtg ctcatctctt ttaaagctaa tgatatagaa 420 
aaggcagttc aatctctgga caagaatggt gtggatctcc taatgaagta tatttataaa 4 80 
ggatttgaga gcccgtctga caatagcagt gctatgttac tgcaatggca tgaaaaggca 540 
cttgctgctg gaggagtagg gtccattgtt cgtgtcttga ctgcaagaaa aactgtgtag 600 
tctggcagga agtggattat ctgcctcggg agtgggaatt gctggtacaa agaccaaaac 660 
aaccaaatgc caccgctgcc ctgtgggtag catctgtttc tctcagcttt gccttcttgc 720 
tttttcatat ctgtaaagaa aaaaattaca tatcagttgt cctttaatga aaattgggat 780 
aatatagaag aaattgtgtt aaaatagaag tgtttcatcc tttcaaaacc atttcagtga 840 
tgtttatacc aatctgtata tagtataatt tacattcaag tttaattgtg caacttttaa 900 
cccctgttgg ctggtttttt gttctgtttt gttttgtatt atttttaact aatactgaga 960 
gatttggtca gaatttgagg ccagtttcct agctcattgc tagtcaggaa atgatattta 102 0 
taaaaaatat gagagactgg cagctattaa cattgcaaaa ctggaccata tttcccttat 1080 
ttaataagca aaatatgttt ttggaataag tggtgggtga ataccactgc caagttatag 1140 
ctttgttttt gcttgcctcc tgattatctg tactgtgggt ttaagtatgc tactttctct 1200 
cagcatccaa taatcatggc ccctcaattt atttgtggtc acccagggtt cagagcaaga 1260 
agtcttgctt tatacaaatg tatccataaa atatcagagc ttgttggggc atgaacatca 1320 
aactttggtn ccactaatat ggctctgttt ggnaaaaact ggcaaatcag aaagaatgat 1380 
ttgcagaaag aaagaaa 1397 



<210> 159 
<211> 956 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (930) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (941) 

<223> n equals a,t,g, or c 



<220> 
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<221> misc feature 
<222> (945) 

<223> n equals a,t,g, or c 



<400> 159 

caaaactgga ccatattttg cttattaaat 
taataagcaa aatatgtttt tggaataagt 
tttgtttttg cttgcctcct gattatctgt 
agcatccaat aatcatggcc cctcaattta 
gtcttgcttt atacaaatgt atccataaaa 
cttttgttcc actaatatgg ctctgtttgg 
cagaaagaaa gaaaaactat ggtgtaattt 
actttcttta gaaatataat agctgcctta 
gataccattt aatatgcccc gtaaatgtct 
aaagatttgg ttcagatcca aacaaataca 
aaaaagaaac tgccacacag caaaaaattg 
tcaaaaaatg accggtgctt ataaaaagtt 
cctgaccaag agggaagtga gcttgtgctt 
cactgactta tgtgcaaact ggtgcagaaa 
tgctttttgt ttcattttgt tttgttttgt 
tcagtgttga ataaaaaaaa aaaaaaaaan 



aagggaaawm tggaccatat ttcccttatt 60 
ggtgggtgaa taccactgcc aagttatagc 120 
actgtgggtt taagtatgct actttctctc 180 
tttgtggtca cccagggttc agagcaagaa 240 
tatcagagct tgttgggcat gaacatcaaa 300 
aaaaaactgc aaatcagaaa gaatgatttg 360 
aaactctggg cagcctctga atgaaatgct 420 
gacattatga ggtatacaac tagtatttaa 480 
tcagtgttct tcagggtagt tgggatctca 540 
cattctgtgt tttagctcag tgttttctaa 600 
tttactttgt tggacaaacc aaatcagttc 660 
ataaatatcg agtagctcta aaacaaacca 720 
agtatttaca ttggatgcca gttttgtaat 780 
ttctataaac tctttgctgt ttttgatacc 840 
aaaaatgata aaacttcaga aaataaaatg 900 
attactgcgg nccgncaagg gaattc 956 



<210> 160 

<211> 2265 

<212> DNA 

<213> Homo sapiens 



<400> 160 

gcccacgcgt ccgcctggct gctatcagag 
gccgctgtga ttggaaccag gctgcatgct 
ttttacgtcc tgtttataaa atgaattcca 
gggacgggga tgaagaacct gttggagacc 
tcatcggtcc ccaggatgac accacagcat 
ggtcacgaac attatttatg cttcaggggg 
atgtgtaaat cagtcctkgg cagagtgcat 
gataagatta catacctcct tcataaaaac 
atcaggatct tttcaaactg aggctcatta 
tttgaagaga gagaattttc aagacttctt 
gggaggggat gctgggtggg aaacagttat 
atttatcttt catgtaccca tccgggaaca 
agagaacaga tgaagtagct gtgttatgtg 
ctgggcctac ataaaatttg agaattatct 
acaagaaaaa atctttctgt tcaccagtat 
gtatatgaaa aatgaatcaa ctattgctat 
tacttagtgc taaatactgt tactcagttt 
attgaagaaa taattgttta gtatatttgc 
ttgattcata tactagtaaa ttcatctagt 
tgtcatctta taaaagacaa caaacttatt 
tttagttgat tacttatttt tcttagccaa 
ttagttgtct ctggaaattc tatttacttt 
tgctgatatt catcagtgtg tttggacagt 



aagaagggtg tttggggtgt gttttacaaa 60 
gctgtggcaa ttgcttgtgt tgtaatggcc 120 
aagcacccaa gtcatcaact gccaaccaag 180 
tgaacccagt gtaggagagt tcagctgaaa 240 
ctgcccctgc tatatgtggg gaaaactcat 300 
actacagaaa gccagcttcc tttggattct 360 
ataatgtccg gataaattac acccctcggt 420 
ctgtcatcct gttttgttct tcagctcctc 480 
gggaaggaac taggctgtgt tcagacttct 540 
ttcactcttt gatttggatc tggcaaattg 600 
gaaatgccaa gaaattcttt ggctttagaa 660 
taaaagagag gcatagtgct cattgcaaaa 720 
ctggtatctt gagagttttg ccaagaaaat 780 
gtgtgatgag accagaaagc agtggcttag 840 
cctcaaatgg agacttcact tgatcagatg 900 
ttcgtaaaac ctttttatat tttctaaatt 960 
taaatgccac gactagggga aaaagaaact 1020 
agttggggta gaagaaagaa atctagtata 1080 
ataagaactt gtgatgttag attgaagttt 1140 
ttctgtttaa gtctgagtgt tatggcaatt 1200 
attttaattt tcttcatatt gcattgctct 1260 
aaggacatga gaaattcaaa tgagagaagt 1320 
tcatagggtc cacaaatcaa atgaggttgt 1380 
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ttcctgaagt agaagaaaac agaactttgc 
tagtaactcc tgagcagacc attttagatg 
tccctgctta tatctatgga aggatcagct 
aaaaagagta ggtctaaaat taaattatta 
gaattgtcca ttaccgtaaa acttaatggt 
ggcagtaaat tgtcttctgt ctgcttactc 
ttttgaaata ggcagtttaa tgctttgagg 
aacactgcat gtctaatcat ctcagagttg 
agggtaaatt tcaacaattc atacgttttc 
gagaaaggaa atctagtgga acaggaaaga 
cctgttggca gaagggaatg tcactccctg 
ttttgtagct ttaatgattt ttgttttcta 
agagctgctt catattttaa actagttcca 
cagcctcctg ggtgggtcgt cttgacccaa 
tcataccaga atgtacctcg gccgcgacca 



aattgatact gaagtacttt gccatggagt 1440 
gctcagcatt tggcaggaag acttctccat 1500 
gttggatgtc tagaacttct ctatttaaaa 1560 
taagcaagca tagacatggg tcttccagtt 1620 
ggacaagtta gctgtggttg attcctgtgt 1680 
caaataataa aagctgctag gaagtttaga 1740 
gtttctagaa atacagaaag tcatcaagta 1800 
tggctgttat ctcttcagga attggtccac 1860 
cattgtcatt tctgaggacc tttgagatga 1920 
gagttacacc ttgtgggtgt gagtttggga 1980 
gaaacaggtt cagcatgttt gcacttgtta 2 04 0 
atagggcaaa tgtctctaag cttggtgttt 2100 
ttccacagtt ctagttcaaa ccagttttta 2160 
actcttgtgt tgttacattt tgagaggttt 2220 
cgctaagccg aattt 2265 



<210> 161 
<211> 998 
<212> DNA 
<213> Homo sapiens 



<400> 161 

ggtgggcggg gcttcgcgtc tccttctacg 
tct-tggaact gtaacgccca gaaaacctgt 
caatgcggct gattggcaca atttaatcct 
taccactgca aataatattg ccaacttgaa 
actagacagc agcagcccag cctcgaagga 
cgaggaactg gagaagctgt gtgaggaact 
acaggtgaaa atggaaaagc tgtcttcaac 
ccattatggg gaggagagta aacgaccccc 
ctatgaggtt tcgcataagc tcttggagat 
ggtggccaag gagcttgccc acaccgggga 
gtggctgcac cagccctatg tggagagcga 
ggagacaggc caccgagctc tctgacgtcc 
cgtctcacca ggcagacagt ctgcctagga 
ggatcagacc ttcttggggt cttctggcca 
ggcgtgctca tgcccacaac ccgcggccag 
ccctcctggg aatctgtcat tcgtgggtgc 
gaaaaaaaaa aaaaaaaaaa cttcgggggg 



gatatctgtg gaccttatgg aagcaaagac 60 
cttatctgtc agtgcaagaa aaattaagga 120 
gaagtgggaa accctcaatg atgcaggttt 180 
aatcagttta ttgaataaag acaagataga 240 
aaatgaagaa aaggtgtgtc tggaatataa 300 
gcaggccacc ttggatgggt tgaccaaaat 360 
taccaaggga atttgtgaac tagaaaacta 420 
tctgttccac acgtggccta caacccattt 480 
gtacaggaag gagctgctcc tgaagcgcac 540 
tcccgacctc accctgagct acctgtccat 600 
cagyaggctg catctggaga gcatgctgct 660 
tgagacggct gcggacactg gctccttcca 720 
cccagtgccg caggcctgga tcagacccca 780 
gagcttgtca ccagccccat ggcctctcca 840 
ccccacgtgg -tgccgctcag ccttctctgc 900 
ttcagagtaa aatcaatgag tttctgagca 960 
ggccccgt 998 



<210> 162 

<211> 1750 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (704) 

<223> n equals a,t,g, or c 



<220> 
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<221> misc feature 
<222> (1724) 

<223> n equals a,t,g, or c 



<400> 162 

ggcagagctg gatttgatcc tggttcattt 
gctatacact ttctcttaca tcatttcagg 
agtgatttta atattgatca atgagttctg 
aatctttcac ctgatggttt tagcagctat 
tttcaggggt tgtaaaatag tgattttctg 
atgrttcttc tttaaggaac tttctctaaa 
tcaaatttta gagtgagtta gtgccctagc 
ttaaagcaag gtatggccca accaatactt 
ggaaactata tttgaaaggt cagaagtgga 
cagaaccaag aggagttggc aactaattgg 
agattacctc caagtttgtt agaaggttag 
acaggtctca gtcagatgaa ccccaagagc 
acttttacct gttacatggt tttmagtaat 
tacatctatc gacatggtga ggtagagcat 
ggtgacagtg agcttgaggt gctgccagaa 
gaaatacaag ataggaaagg tctccactga 
ccaggcctca atgtctgcag tttctgatct 
cttaaaaata gtcatagatg aagggaatca 
cttaaattct raatrrctgg aaactgtata 
ttctcaaatc tgtgtggctc ttatggggtt 
tggctgctat aactaacaaa ttaccacaaa 
ctctttctgt tctggaggcc agaagtctaa 
gcaaggccat gctcctctgg aggcttccat 
aagccccacc catgcaggtc tgcagtttta 
ctcctgtggt ttctatctga aattctcttc 
tataattcac atgccayaca attcacctat 
ttcaragttg tgcaactatc atttttctca 
ttcactctgt tttctcacaa ctctaggtaa 
kgcccatgct aramatttca wataaatgga 
attttcaagg 



attttccccc aagaatactc cataggtgat 60 
aggaacatga tgtctgattg ttccactttc 120 
gtggtaccaa ctactacaaa gtttctcatc 180 
tgataattgt tgcctggatc cattatttca 240 
gttctatcaa accwcttgca tttatcawct 3 00 
tctgaatggg aaagatgcga taaatattta 360 
aacctccaaa gttgacaaat gagtatttct 420 
tgaaactagc atgtttagaa tagagcagga 480 
aagactaaga gggcctgaac aataagagga 540 
atgtggggrt taaggraagg taagcatcaa 600 
tagcaggrtt cygatgccat ycaagtaaat 660 
cacatgtatt tgangggtac tttgtctcac 720 
ttagaattta agccagtagt ggggcgactg 780 
gtttgggagg aaagacgttg aatcccattt 840 
cactgcactg aagataggag gagactgtag 900 
aatgttaact ctttctctct aaacrgccat 960 
gtgattatga cttatccaaa tcttacattt 1020 
cagttgatrg ttatatggtg acattagtgg 1080 
ataggcaaaa ctgtgaggca aataaaatgc 1140 
aatttgattt ggacctgtat taatttctta 1200 
cttggtggtt taaaacaaca cacatttatt 1260 
aatgagattc actgggctgc agttcactgg 1320 
gatgcatccc atattcagtg tttcccgagt 1380 
cctcaacagg cttttgcact cagtggctct 1440 
attttttttt taataactgc tttattgaga 1500 
acagtataca attcagtagt gtttactata 1560 
cccccaaaar aaaccctatg cccgttagta 1620 
ccactaatct actcyccatc tctataratt 1680 
aycatacatg tggncttttt cactgagtaa 1740 

1750 



<210> 163 

<211> 3096 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (51) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3071) 

<223> n equals a,t,g, or c 
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<220> 

<221> misc feature 
<222> (3072) 

<223> n equals a, t , g , or c 
<220> 

<221> misc feature 
<222> (3078) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (3085) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3096) 

<223> n equals a,t,g, or c 



<400> 163 

gtcggtccca cccttttctg 
ccggtcgggg gaaaaaagtt 
aaaacggccg ggcggcggtg 
acgatggaca gccagggcag 
tgtggatatg caggctctaa 
attatcagat caaccaccaa 
gaggcaagtg aattacgatc 
cgaaattggg atgacatgaa 
atagatacca gaaattgtaa 
agagagaaga ttgtagaggt 
atccaggcag ttctgacttt 
ggagatggtg tgactcacat 
aggagactgg atattgctgg 
cgaggatacg ccttcaacca 
ctgtgttacg tgggatataa 
ttagttgaat cttatacact 
gaagcaccag aagctttatt 
gaattgcttt ttaacacaat 
cacattgtgc tttctggagg 
gaacttaaac agctttactt 
tttaagatcc gcattgaaga 
gttctagcgg atatcatgaa 
gaaaagggtg tccgtgtgct 
gttcccatca tacccgtaat 
aactccagga catggaagag 
ctggtgtctt ggggaagctt 
caactgcttc cctayataga 
aagtaggcat ttagatcatt 
ctagtcrtag tctttagcac 
tttaacagga gcttttacat 



cagcattcag ctaaatgacg 
gggccgaaga ggggccggga 
gctgtaggtt gtgcggctgc 
gaaggtggtg gtgtgcgaca 
ctttccagaa cacatcttcc 
agtgggaaac attgaaatca 
aatgttagaa gttaactacc 
acacctgtgg gactacacat 
aatcttactc acagaacctc 
aatgtttgaa acttaccagt 
gtacgctcaa ggtttattga 
ttgcccagta tatgaaggct 
gagggatata actagatatc 
ctctgctgat tttgaaacgg 
tattgagcaa gagcagaaac 
cccagatgga cgtatcatca 
tcagcctcac ttgatcaatg 
tcaggcagct gacattgata 
gtctactatg tatcctggcc 
agaacgagtt ttgaagggtg 
cccaccccgc agaaagcaca 
agacaaagac aacttttgga 
agagaaactt ggtgtgactg 
gctttctttt ttcctttatt 
gcctctctct gccctttgac 
tgttaaattt ttgttaatgt 
ctagagggct aaggattctg 
cctgtaggct tcctattttc 
actaggtggt atgcctttat 
attactggga tggggggtgg 



ggcggagccg ncggcggctt 60 
agacgcaaga ggaagaagag 12 0 
agcggctctt ccctgggcgg 180 
acggcaccgg gtttgtgaag 24 0 
cagctttggt tggaagacct 300 
aggatcttat ggttggtgat 360 
ctatggaaaa tggcatagta 420 
ttggaccaga gaaacttaat 480 
ctatgaaccc aaccaaaaac 540 
tttccggtgt atatgtagcc 600 
ctggtgtagt ggtagactct 660 
tttctctccc tcatcttacc 720 
ttatcaagct acttctgttg 780 
ttcgcatgat taaagaaaaa 840 
tggccttaga aaccacagta 900 
aagttggggg agagagattt 960 
ttgaaggagt tggtgttgct 1020 
ccagatctga attctacaaa 1080 
tgccatcacg gttggaacga 1140 
atgtggaaaa actttctaaa 1200 
tggtattcct gggtggtgca 1260 
tgacccgaca agagtaccaa 1320 
ttcgataaac tccaaagctt 1380 
gccaatcttt gaactcattc 1440 
tggaaaggtc aagttttatt 1500 
gggtaaatct gagtttaatt 1560 
tctgctgctt tgtttcttct 1620 
actttactgc tctaatgctg 1680 
tagcataaaa caaaaaaaac 1740 
ttcgggatgg gtgggcagct 1800 
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gctgaaccct ttagggcatt tcctctgtaa tgtggcgctt tcaactgtac tgctgcagct 1860 
ttaagtacct taaagcttct cctgtgaact tcttagggaa atgttaggtt cagaactaaa 1920 
gtgttttggg tgggttttgt tgcggggggg agggtaacaa tgggtggtct tctgattttt 1980 
atttttgagg ttttgtcaac tggagtacgt agaggaactt tatttacagt actttgattt 2040 
ggcaggtttt cttctacttg tgctctgcct ggagctgttt ccatatgata taaaaagcaa 2100 
gtgtagtatt ccattactat gtggcttagg gatttatttg ttttttaaaa tcaaccatgt 2160 
tagctgggat tagactccct acagtccttc aatggaaaag taacatttaa aaatcctttg 222 0 
ggtaattcaa attacagatt taaaagagct taagatctgg tgttttgtta atgcttctgt 22 80 
ttattccaga agcattaagg taacccattg ccaagtatca ttcttgcaaa ttattctttt 2340 
atataactga ccagtgctta ataaaacaag caggtactta caaataatta ctggcagtag 2400 
gttataattg gtggtttaaa aataacattg gaatacagga cttgttgcca attgggtaat 2460 
tttcattagt tgttttgttt gttttgattt gaaacctgga aatacagtaa aatttgactg 2520 
tttaaaatgt tggccaaaaa aatcaagatt taattttttt atttgtactg aaaaactaat 2580 
cataactgtt aattctcagc catctttgaa gcttgaaaga agagtctttg gtattttgta 2640 
aacgttagca gactttcctg ccagtgtcag aaaatcctat ttatgaatcc tgtcggtatt 2700 
ccttggtatc tgaaaaaaat accaaatagt accatacatg agttatttct aagtttgaaa 2760 
aataaaaaga aattgcatca cactaattac aaaatacaag ttctggaaaa aatatttttc 2820 
ttcattttaa aacttttttt taactaataa tggctttgaa agaagaggct taatttgggg 2880 
gtggtaacta aaatcaaaag aaatgattga cttgagggtc tctgtttggt aagaatacat 2940 
cattagctta aataagcagc agaaggttag ttttaattat gtagcttctg ktaatattaa 3000 
gtgttttttg kctgtttacc tcaatttgaa cagataagtt tgcctgcatg ctggacatgc 3060 
ccttaaaacc nntgaatnag ccccnactag atcttn 3096 



<210> 164 

<211> 1216 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (203) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1200) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1211) 

<223> n equals a,t,g, or c 



<400> 164 

ggcacagcgg aaggtcagcg tgtgaagtag 
ttgaggagta acggcccagc ggaccaccca 
ttgctgcgat accatggaag gaggcggggg 
cggctttttc ggagccggcg gancaggtta 
aactggtatg aaccctctgt ctccttattt 
tacagatgag tttattttac ctaccggagc 
cttctttacg attggaggat gttgcatgac 



gcgctggcaa cgcggggtta cccgctgtta 60 
ggcttgaggc agcggcggga accactcggt 120 
aagcggcaac aaaaccacag ggggattggc 180 
ctcgcacgcg gatttggctg gcgtcccgct 240 
aaatgtggat ccacgatacc tcgtgcagga 300 
taataaaacc cggggcagat ttgagctggc 360 
aggggctgcg tttggtgcaa tgaatggtct 42 0 
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tcggctagga ttgaaggaaa cccagaacat ggcctggtcc aaaccaagaa atgtacagat 480 
tttgaatatg gtgactaggc aaggggcact ttgggctaat actctaggtt ctctggcttt 540 
gctctatagt gcatttggtg tcatcattga gaaaacacga ggtgcagaag atgaccttaa 600 
cacagtagca gctggaacca tgacaggcat gttgtataaa tgtacaggtg gtcttcgagg 660 
gatagcacga ggtggtctga caggactaac acttaccagc ctctatgcac tatataataa 720 
ctgggagcac atgaaaggct ccttgctcca acagtcactc tgaagatttt gccaactcat 7 80 
gaatggagga cacttcagta gtcatctaga tccttttata agacagtttg gagttattct 840 
ctctcttcta cctacaatta gtttgaaaaa ttggagattt tgatttgctg tgatgaaaat 900 
cctggatggc tgaccaagac tggcacttgt tccagccatt agtgagttga agccaaagcc 960 
ctttggtgac tcactgagta ccatggttct gttctcctct ggagatcttg cacgtatctg 1020 
ttttcctccc ccatgaacta gaaaaccact tactcccaga attcaggtcg tgcttgttag 1080 
tactatatca ccaagtccat tcatttaatg atccaaaact gtaatgttgc actgtattcc 114 0 
aaataaaggg taaaaacaga accaaaaaaa aaaaaaaaaa aaaaaggggg ggccccccan 12 00 
ggggtccaag ntttgg 1216 

<210> 165 
<211> 780 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (696) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (726) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (739) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (759) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (773) 

<223> n equals a,t,g, or c 



<400> 165 

gcaaaatgct ggaattacag gtgtgagcta 
ttatttattt ttgagactcc gtttcaaaaa 
aaaaacacat cagcttgaca ttttggaggc 
agcatttaaa agaaagtctt gtccctacag 
gggaagagga gtccttagca agaagtccag 



ccatgcccat ttatttattt atttatttat 60 
aaaaacaaaa aaaacaaaac caaaaaataa 120 
attcccagac tcagggttag tcagcagatt 180 
attccctgac ctcagctacc catgaagggt 240 
gaagttgaca acctcctcar acctgatagg 300 
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acactcctct ctccaccctg cctcctgact gatttaatct caggggtgtg aggacctctg 360 
agataggccc caggagtctc acccgcacca cttatgtctc agggctaacc agagactccc 420 
tgaaacagat cctagaggat tcccaagtga taggataaat agagaggtac tgagacttcc 480 
tggcgtgggt gacctctccc aggctggcca acctccccca ttcagaattt gctgagcacc 540 
aggagtgaat gaagtaaagg aagcccctag gagttcaaga agcagagatt tccaggtcca 600 
tgcaccaaag ytcatgtgst caattytcag gaaaggcytc actcmgttaa aaaattttgt 660 
atcwtgaaag ggtaaatgaa ttaattagtg aatctnggtt ctaagcccat ggcttactag 720 
aaatantata gtaaatcana aaaaaaaaaa aaaacttgng ggggggcccg ggncccaatt 780 



<210> 166 

<211> 3380 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (9) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (14) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (17) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (23) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (3373) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3379) 

<223> n equals a,t,g, or c 



<400> 166 

cggccaaanc ggcntanagt 
aaggtaccgg gtccgggaat 
gccgccgaga gccttagccg 
tcccccgctt gctgctgctt 
gccccagagg ctygttagca 
attccataat tgaggatgaa 



acngacgtca cgtagtaggg 
tcccggggtc gacccacgcg 
acggaaactg gacactggac 
ctcttactcg tgttccctgc 
gtggcacaag atcttacaga 
gatgatgaag ccgaggtaga 



gaaagcstgg tacgccgtgc 60 
tccgcgccat taccgccgga 120 
cggcagcgcc atgagactcc 180 
cactgtcttg ttccgaggcg 240 
ggatgaagaa acagtagaag 300 
agaagatgaa cccacagatt 3 60 
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tggtagaaga taaagaggaa gaagatgtgt 
atacaactat actgtttgta aaaggagaag 
tggtaggctt taccaacaag ggtacagaag 
tccgttatcc tcaggactac cagttttata 
ctgtagtgcc accccagaga caggcaactt 
tgggcggacg accatttggt ttggtcatca 
tattccaaga tgcagtcttc aatcaaacag 
atggagaaac aatctttatg tatatgttcc 
gccttcatca actcctagaa tctagaaagc 
gtacatcaag tcagaatgat gttgacatga 
tcaataaagc ttcaccaaga aggtt-gccca 
ctgatgagta aatgttcctt tgtgcaacaa 
tttcggcctg atgggaatta gtgcagagaa 
tgtgtgtgga ctgagcaatc agagtctgtg 
catttttcta aagtaacaaa tttggttttt 
tgtgtatgta tgtgagcagt tggtcttacc 
ctttagaata ctaaatataa tgctgwtgtc 
ccccaaaact cagttaatat ttacccacta 
taaagaaaac aatttttgga atagctcaaa 
ttgttgttac tgtattacaa ttagtattct 
gcaatagaat tgtttcagta ttttgctgct 
gtggcttcaa ggaatttggg gatctctctg 
tgactttaat atatgaaacc taatcctacc 
ttgtgaaaat tgtgttgtgt tgtccattgt 
gagtgatttt agacctactc actcagttgt 
gaatttttct ctccttaata gaagcatcct 
ctaagcagaa aaccaagtta tcaggacaga 
gaaagtgagt tggatatttt taaagcagtt 
agttttgctt gttgatataa cctttttagt 
agtgcttgag actggaacca aaattaaatt 
tcttgcccta gattgtaaat taagtttggc 
aaaatagtat gaacaattaa gaggctctcc 
atgtatttta taagaaaatg ttaagtcaaa 
cattctcctt ttcagtataa cctcccctat 
cgaaatacac acagaaaaaa gtctttccaa 
agcagataga agttattgta taattgttaa 
ctatattggc attgctggat tataaactct 
aatkgggctg ttatgatcag tagttgattt 
catggttttt tgtttaatgt aatataggag 
aaacattttt gtgaatatct aagtttgtga 
attacagaat ttacgaaatg taaatggcct 
acgtaggcag ytgcaaaacc acactgagtt 
acttgcctta catatcagcc ctcccacttc 
gaatttatta tttgtcattt tttttttttt 
atcctcagat gccaggggtc tgctctagca 
taatgaatgg aattcaattc cacacatggt 
tttttaaatg tctttttaaa atgtaaatat 
ttcatttgct acaccaacta tgttttcaga 
tatgtaaaat gactttaagg atcttgtgta 
tgtgttcata aagcatggat ctcgcaaaaa 
gtccccaatt cgncctatng 



ctggtgaacc tgaagcttca ccgagtgcag 420 
attttccagc aaataacatt gtgaagttcc 480 
attttattgt tgaatcctta gatgcctcat 540 
tccagaattt cacagctctt cctctgaaca 600 
ttgagtactc tttcattcct gcagagccca 660 
atctgaacta caaagatttg aacggcaatg 720 
ttacagttat tgaaagagag gatgggttag 780 
ttgctggtct tgggcttctg gttattgttg 840 
gtaagagacc catacagaaa gtagaaatgg 900 
gttggattcc tcaggaaaca ttgaatcaaa 960 
ggaaacgggc acagaagaga tcagtgggat 1020 
ttcggtcttt acttaacctg ccctaatatt 1080 
gccatgtcac catagaaggc aactcctact 1140 
gcgataatat tgctgaaaat gcactgcatt 1200 
ttttaaacca ttaaaatcta tgtgtgtgcg 1260 
agaatcattg ttgaactacc tgaaacaagt 1320 
tcttcctttt tgacattttc tgattttttc 1380 
tgattattga tgtcctgcct tgaacagttt 1440 
tttcaattga tggcacaaat cagcattttg 1500 
aaaggcagaa gcagaagtag ctgcttttta 1560 
gtttaatgcg catcttcaga aaacttccca 1620 
gcaacaaatt gtgaaacatg aaatttctgc 1680 
ccctttttta acaaaaagaa actagtacat 1740 
tgctctagtt ctgacccaga ggtagctctg 1800 
gtgtaggttt ttttgttttg ttttgagaga 1860 
ttttaaagag aagttgcctt ggtccacaca 1920 
gatatttccc arttactcct aatcaatgaa 1980 
aactaatttt ttcttaccta atcttttggg 2040 
taacctgaaa gattccaaaa attgttctta 2100 
gtacttcata aaatcctctt atagagttac 2160 
attattgtca gactggatgg agggtgaagt 2220 
ccctcttgtc tttaagccat attctcctac 2280 
ttttagtggc tctttaattc ctgacctctt 2340 
gctcatgccc acacagacaa aaaaacaaaa 2400 
actgtttaag tatttaaaca tctgagccaa 2460 
tcactttgca aataggggct atcarattac 2520 
atatctgtaa tataaagtgt ttgagttttt 2580 
tgagaaagct ctatgagctc taagtaactg 2640 
acccttcaca ttcccaagga atatattcca 2700 
aactactagg gcatgataca gtaaggtgta 2760 
ctacagagtt ttatggaata cctggtacta 2820 
acagctgtca gccctcctca ttcctaaata 2880 
tgaagttcaa attagtgcct cggaaatgta 2940 
agcatagatt gagaacagtt gaactcttaa 3000 
tcagtaagta tttagcagaa actaactccg 3060 
ttgttcaagc acacttaata agtagcctat 3120 
ttggatgaag tttttctttg ttttgatata 3180 
attcatcttt tgaacaactt ggtttcagaa 3240 
tcaaacctat ccccggatgt gtgagaataa 3300 
aaaaaaaaaa aaaaactcgg ggggggcccg 3360 

3380 
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<210> 167 

<211> 1645 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (7) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1319) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1640) 

<223> n equals a,t,g, or c 



<400> 167 

gtcgacncac gcgtccgtgt gaagatggcg ctctccaggg tgtgctgggc tcggtcggct 60 
gtgtggggct cggcagtcac ccctggacat tttgtcaccc ggagctgcaa cttggtcgct 120 
ctggcctggc ttggggggcc cctcggtctt caaagcttca cctttctcca aaggcagatg 180 
tgaagaactt gatgtcttat gtggtaacca agacaaaagc gattaatggg aaataccatc 240 
gtttcttggg tcgtcatttc ccccgcttct atrtcctgta cacaatcttc atgaaagaaa 300 
gccttgagcc gggccatgct tctcacatct tacctgcctc ctcccttgtt gagacatcgt 360 
ttgaagactc atacaactgt gattcaccaa ctggacaagg ctttggcaaa gctggggatt 420 
ggccagctga ctgctcagga agtaaaatcg gcttgttatc tccgtggcct gaattctacg 480 
catattggtg aagataggtg tcgaacttgg ctgggagaat ggctgcagat ttcctgcagc 540 
tgaaagaagc tgagctgtct ctcttgctgc acaacgtggt cctgctctcc accaactacc 600 
ttgggacaag gcgctgaatg aaccatggag cggatggcat tgtcctgcag tcgtatagta 660 
tagcagtgca ggaacaaaca gcacttgcca gcaaagtctg tgtgtactgt taagtgtgtg 720 
ggaggcagag agaggagcag gggccatggg cttcacagca tggcacacmt gtgggaactg 780 
cagacattcc tctcacagct agaactgaaa caaaccctct tgctaggggt ggtccgtgtg 840 
aggtgtcatc ctgtccccct cataattact aatagctgga actggcagca gcctctactg 900 
ggcttttact gtgatgtgtt cagttcatgt cctaggaagt cagcttttgc cccaggtggg 960 
aatccttatt tggcttagga ctgatccact tccatgttac ttacatctgt gggtttttgt 1020 
tgttgctgtt agaaaatttg tggctggtga aaacagcact cctttggctg gagcacttgt 1080 
gtccrtgcat gtacttgggt gtttccctcc atcctttctg atatgaccaa aaatcaagtt 1140 
gttttgtttt ttgtcacctt cactggcatg ggctaaccac ttctttttca aaccctctga 1200 
acaccttttt ctgatgggta acttgcagga atattctatt ggaaaagata acaggaagta 1260 
caagtgcttc ttgacccctt cctcaatgtt tctagccttc actctccatt gtcttttcnt 1320 
ggctgtatta cagccctctg tggatcttca actctgctgc ctccactgtg atgcagcagt 1380 
ccaactgtaa ctgacagtgg ctgccttctc tgggccatgg atcacacctg taaggtacta 1440 
attactgccc agcctgggga gatcaggaga ggtctgcata gttagtaagt tgggtttagc 1500 
ttttgtgtgt gcatcagtga cttagagttc tgtaataact tattgtaaat gcatgaagca 1560 
ctgtttttaa acccaagtaa agactgcttg aaacctgttg atggaaatga aaaaaaaaaa 1620 
aaaaaaaacc cgaggggggn cccgg 1645 
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<210> 168 
<211> 1148 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1076) 

<223> n equals a,t,g, or c 



<400> 168 

gacgcgggct ccctctgcac acagtgcacg aagacgctgt cgggagagcc caggattcaa 60 
cacgggcctt gagaaatgtg gctcttgtac ctcctggtgc cggccctgtt ctgcagggca 120 
ggaggctcca ttcccatccc tcagaagtta tttggggagg tgacttcccc tctgttcccc 180 
aagccttacc ccaacaactt tgaaacaacc actgtgatca cagtccccac gggatacagg 240 
gtgaagctcg tcttccagca gtttgacctg gagccttctg aaggctgctt ctatgattat 300 
gtcaagatct ctgctgataa gaaaagcctg gggaggttct gtgggcaact gggttctcca 360 
ctgggcaacc ccccgggaaa gaaggaattt atgtcccaag ggaacaagat gctgctgacc 420 
ttccacacag acttctccaa cgaggagaat gggaccatca tgttctacaa gggcttcctg 480 
gcctactacc aagctgtgga ccttgatgaa tgtgcttccc ggagcaaatc aggggaggag 540 
gatccccagc cccagtgcca gcacctgtgt cacaactacg ttggaggcta cttctgttcc 600 
tgccgtccag gctatgagct tcaggaagac aggcattcct gccaggctga gtgcagcagc 660 
gagctgtaca cggaggcatc aggctacatc tccagcctgg agtaccctcg gtcctacccc 720 
cctgacctgc gctgcaacta cagcatccgg gtggagcggg gcctcaccct gcacctcaag 780 
ttcctggagc cttttgatat tgatgaccac cagcaagtac actgccccta tgaccagcta 840 
cagatctatg ccaacgggaa gaacattggc gagttctgtg ggaagcaaag gccccccgac 900 
ctcgacacca gcagcaatgc tgtggatctg ctgttcttca cagatgagtc gggggacagc 960 
cggggctgga agctgcgcta caccaccgag ratcatcaag tgcccccagc ccaagaccct 1020 
agacggagtt caccatcatc cagaacctgc agccttcagt tacccagttt ccgtgnactg 1080 
atttgcattt gctttacctg gcaaggcaag gcttacccag ttccttaggg ggggggaacc 1140 
caggttgg 1148 



<210> 169 
<211> 2063 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (39) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1219) 

<223> n equals a,t,g, or c 



<400> 169 

agttcctgga gccttttgat attgatgacc 
tacaggtaca gccgtcctac cctgaaagac 
ctcttgtccc aacttcctcc tggatcccct 



accagcaant acactgcccc tatgaccagc 60 
ccttcctccc cttctgtctg cacttggctc 120 
ggccagctgg ggcaggaacg gccaacatca 180 
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cccatgggct gggtaagttc ccacacaact agaattgggt catggggatc ccttttcacc 240 

ttcccctgaa aacacacata aggcaggatt tcatcaccac caccaccacc ctggccacca 300 

ggctactacc cagttggccc tgtgtaaaaa cgtccaagct gaaaaaaaaa aaccctcctc 360 

ccctactaga tctatgccaa cgggaagaac attggcgagt tctgtgggaa gcaaaggcyc 420 

cccgacctcg acaccagcag caatgctgtg gatctgctgt tcttcacaga tgagtcgggg 480 

gacagccggg gctggaagct gcgctacacc accgagatca tcaagtgccc ccagcccaag 540 

accctagacg agttcaccat catccagaac ctgcagcctc agtaccagtt ccgtgactac 600 

ttcattgcta cctgcaagca aggctaccag ctcatagagg ggaaccaggt gctgcattcc 660 

ttcacagctg tctgccagga tgatggcacg tggcatcgtg ccatgcccag atgcaagatc 720 

aaggactgtg ggcagccccg aaacctgcct aatggtgact tccgttacac caccacaatg 780 

ggagtgaaca cctacaaggc ccgtatccag tactactgcc atgagccata ttacaagatg 84 0 

cagaccagag ctggcagcag ggagtctgag caaggggtgt acacctgcac agcacagggc 900 

atttggaaga atgaacagaa gggagagaag attcctcggt gcttgccagt gtgtgggaag 960 

cccgtgaacc ccgtggaaca gaggcagcgc atcatcggag ggcaaaaagc caagatgggc 1020 

aacttcccct ggcaggtgtt caccaacatc cacgggcgcg ggggcggggc cctgctgggc 1080 

gaccgctgga tcctcacagc tgcccacacc ctgtatccca aggaacacga agcgcaaagc 1140 

aacgcctctt tggatgtgtt cctgggccac acaaatgtgg aagagctcat gaagctagga 1200 

aatcacccca tccgcaggnt cagcgtccac ccggactacc gtcaggatga gtcctacaat 1260 

tttgaggggg acatcgccct gctggagctg gaaaatagtg tcaccctggg tcccaacctc 1320 

ctccccatct gcctccctga caacgatacc ttctacgacc tgggcttgat gggctatgtc 1380 

agtggcttcg gggtcatgga ggagaagatt gctcatgacc tcaggtttgt ccgtctgccc 1440 

gtagctaatc cacaggcctg tgagaactgg ctccggggaa agaataggat ggatgtgttc 1500 

tctcaaaaca tgttctgtgc tggacaccca tctctaaagc aggacgcctg ccagggggat 1560 

agtgggggcg tttttgcagt aagggacccg aacactgatc gctgggtggc cacgggcatc 1620 

gtgtcctggg gcatcgggtg cagcaggggc tatggcttct acaccaaagt gctcaactac 1680 

gtggactgga tcaagaaaga gatggaggag gaggactgag cccagaattc actaggttcg 1740 

aatccagaga gcagtgtgga aaaaaaaaaa caaaaaacaa ctgaccagtt gttgataacc 1800 

actaagagtc tctattaaaa ttactgatgc agaaagaccg tgtgtgaaat tctctttcct 1860 

gtagtcccat tgatgtactt tacctgaaac aacccaaagg gcccctttct ttcttctgag 1920 

gattgcagag gatatagtta tcaatctcta gttgtcactt tcctcttcca ctttgatacc 1980 

attgggtcat tgaatataac tttttccaaa taaagtttta tgagaaatgc cagtgtgcaa 2040 

aawraaaaaa aaaaaaaaaa aaa 2 063 

<210> 170 

<211> 2916 

<212> DNA 

<213> Homo sapiens 

<400> 170 

atgatccaaa gtacaggaaa tgggcctggg aagccgtaga ggccttggaa aaccattgca 60 
gagtgaatgg aggctattca ggcctaaggg atgtttacct tcttcatgag agttatgatg 120 
atgtgcagca gagtttcttc ctggcagaga cattgaaata tttgtaccta atattttctg 180 
acracgatst tcttccactg gagcattgga tcttcaatag cgaggcacat cttctcccta 240 
tcctccctaa agataaaaag gaagttgaaa tcagagagga ataaaaagac attttatatt 300 
ttattctgct ccattccctt cactgtatac cttaataatt ccttttctgg tratcaggca 360 
catgatgaac tttgattagt aggtctgtga ttaagttctt aaattgtttt gcagtctttt 420 
atgtttatta tcataggtat aggtggacct aaattcctta tcatatcctt tattaattca 480 
gccagtgtat ccaccagttt tttgtttatg tttttaagta acctattatc tctggatttc 540 
atgaaggtgt aatatcgttt ttgttaaact gaatagaatt gtatagcgat gacytcttaa 600 
ttataatttg atttgactgc aaaacttttt cctcctctaa gaggagatga tgtctgcttt 660 
aagctgtaat gttttgccat gttgcaaaaa gccataataa taagtataaa aaagcttttt 720 
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cctttacaat ttcatgttaa tctggtttgt 
gcctccttat gcaggtctat cattatttga 
ttgtaattca aattagaaag tcattccaaa 
ggaactgcag tatatttttg ttggttaatt 
cctttaattt tactttaaat gccctgtgtc 
ccattcccta ctacacagag aggtgagctt 
attacattta tctgaagaaa atagtacaac 
tatatgaaga aattgggtct gtctaaagag 
gtttgtattt catcttgatt tttttctttg 
tctcagattt gaaaaaggct ctatctcaga 
aagcaggatt tgactctgaa agaagctttg 
aaaatctaat aaattttagg ccaaataaga 
cacagagatc acaacttaga agaaatataa 
ctggagtaaa tcaaaatcaa tatatgattc 
ttttctcaag aatagatttg gtgtgatacc 
tacatatata tttatgtaga tatacttcca 
gggcaaggac tttgaccatg tgaattttca 
cccatggatt aggctgaaac atatgaaatt 
gtttcatatg gttccaccta atattattga 
ttaatagttt tagttatttt agcttttgaa 
ggaccatctt tatgacctgc tttctgtttt 
ataaattagt aaaattagta aatgaaaaag 
atgtgtgtct gtgatccaga ataacttctc 
tgaatggata gcaagagccc tttgttccca 
gccaaaatta agaatataat gtttgtataa 
cattttcttt tcactttgat ttgaaagctg 
aaatcaggtt gtgtgtacac actgcactat 
caagaagctg tactatatgt tgctctctca 
aacttggatt tttttttaac aaaagtccca 
ttaatattgt agtgatgtaa tttaattaaa 
agtcttattg ttgaaactta ttttcaacaa 
acatactgaa agatgaaccg ttaaaatagc 
gatatacttt gtgcaattaa tattacacat 
tgacttgtca tgaggttttc atatgagcta 
ttacataaat ccattctgtc attttcaact 
caatagattg acacataatt tttaaaaatt 
agtcttttaa tataaaaaaa aaaaaaaaaa 



ctgtccacca gagacagatc ttctgtgaca 780 
tagaatgtct tctaaaatac ttcactcaca 840 
aggatcatgt catgttgacc tcatttcatc 900 
atattagtgt tttctatttt gtaaatgtgt 960 
atttctggat tatatactag ttaatttctt 1020 
tcaaattttg cagagctctg ctatcactga 1080 
ttaatggatt agcttttggg tttaactgaa 1140 
agggtatttc atatggcttt tagttcactt 1200 
gaaaataaag cattctattt ggttcagatt 1260 
tgtagtaaat tatttccttt cagtttgtga 1320 
ccaattttac ttattcgtga tcaatcaagg 1380 
atatagcata tttagtatgg ttatagtcaa 1440 
agaaatggcc actccccatc ccccacagtc 1500 
ttttaaacat taagtttgaa ataggaatgg 1560 
ttgtgtttgc ttacattggc ccactatata 1620 
tgaaagggct aatacgatgc atatactgaa 1680 
gccgagaatg gtcagaaaga tcagtacaac 1740 
gctgcatttg tagtttaaaa actgtcagca 1800 
agacaattat tttcttagct atcaataggc 1860 
agtgttttaa aagatttcct ttatcggaca 1920 
tcaatatcat acattggtgt atgtcaaaga 1980 
actcttccgt acatcattat ttccatgcta 2040 
ccactcatat cttcagttca cctaatgaaa 2100 
ggactttaag gcaaaatatt aaaaattatt 2160 
atgtccttga atttgccatt taaattaact 2220 
ataagtattt ctgcagcaga tagaatatta 2280 
gaggtacctt ggtgtcctgg tgtgaataga 2340 
gtggcaacaa tgaagttttt gcaattctag 2400 
aaacaccaaa aatgtaaaca agataagaga 2460 
gttatatttt gggttaattt taacaactga 2520 
aactgtgcag ttaaatttgt atacgtattc 2580 
acttaatttt gtgtttcttc aatatgtctt 2640 
gtaagttgta tggcagttta cagaactcaa 2700 
cacattgtgt acattgattg ttttttattt 2760 
ttatatataa atctccaatg ttatgggaaa 2820 
atatttgtaa aatttctcta ttgtgaataa 2880 
actcga 2916 



<210> 171 

<211> 2529 

<212> DNA 

<213> Homo sapiens 



<400> 171 

atggcgcatt ttcttgcacc aactaatgcg 
ttctgtggtg aaatagtggg aaggattcat 
tataaaatag gaagttgatg cggggtacag 
gatatcatcg ttgaactatt agctttgaag 
agtccaaaga attcttctag aaccctataa 
gagaaccaaa ctttcacagg catttaatca 
gattattatt gaagtgacag aaatgttgca 



gtgtcgctgg cggctgagga gggcggagag 60 
gtaggcatcg ggaagagcct aagtccacat 120 
ttactcccgg accggcggcg tgaaagtcgt 180 
tttaaatcca atggagaaga ctcaagaaac 240 
atacttactt cagttaccag gtaaacaagt 300 
ttggctgaaa gttccagagg acaagctaca 360 
taatgccagt ttactcatcg atgatattga 420 
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agacaactca aaactccgac gtggctttcc 
tgtcatcaat tctgccaatt acgtgtattt 
tcacccagat gcagtgaagc tttttacccg 
cctagatatt tactggaggg ataattacac 
ggtgctgcag aaaacaggtg gactgtttgg 
tgattacaaa gaagatttaa aaccgctact 
ggatgattat gctaatctac actccaaaga 
tctgacagag ggaaagttct catttcctac 
cacccaggtg cagaatatct tgcgccagag 
tgtacattat cttgaggatg taggttcttt 
tgaagctaaa gcctataaac agattgatgc 
agtaaaacac ttaagtaaga tgttcaaaga 
ttggacctca tagcttattt tagttaatct 
aaaaaatttg ttattctcca gaaacagtaa 
cgttttcatt tagaagcccc tctgtacaga 
agcagccaca gttatgtagg tctgatttga 
accaactcta tcctactacc atcaatgttg 
tccaggaatt tttatccata cactttctaa 
tctattagct agctggacca aagaccacaa 
gaatatctca cttttccccc cggaaacacc 
aatgggctgg gcgcggtggc tcacgcctgt 
cagatcacga ggtcaggaga tcgagaccat 
aaatacaaaa aattagctgg gcgtggtggt 
ctgaggcagg agaatggtgt gaacccagga 
ctctgcactc cagcctgggt gacagagcga 
gataaacagt gagcactccg gtcctttttc 
cccacmagtt ttgcttttta accaaggtgt 
aaatcttttt ttctcccttg taacawttat 
gcattccctt tccaattggg aagcggaaaa 
tttgaacctt attatatttc cccatccatt 
ttaccttaag tacaaaagca tggaaaaatg 
cgacttgaag acagtaggtg cttgaatgga 
taaaggaaag tgttagcctg agagggcctg 
acactaatta gctttttagt gccttaaccc 
acacccaagc cactgaagtc atctgtggcc 
aaaactcga 



agtggcccac agcatctatg gaatcccatc 480 
ccttggcttg gagaaagtct taacccttga 540 
ccagcttttg gaactccatc agggacaagg 600 
ttgtcccact gaagaagaat ataaagctat 660 
attagcagta ggtctcatgc agttgttctc 720 
taatacactt gggctctttt tccaaattag 780 
atatagtgaa aacaaaagtt tktgtgaaga 840 
tattcatgct atttggtcaa ggyctgaaag 900 
aacagaaaac atagatataa aaaaatactg 960 
tgaatacact cgtaataccc ttaaagagct 1020 
acgtggtggg aaccctgagc tagtagcctt 1080 
agaaaatgaa taatgttaag ccattcttga 114 0 
tttttttgtc ttttagcctt accacctttt 1200 
ataggtgagt aggggtggtg caagtgaatt 1260 
taatcaaaat tcaaagttga aagaatcaaa 1320 
atgtcataat tgcagtgaca ggacattgcc 1380 
tgtttattcc gtcaataaaa aagacttgct 1440 
ctgtactatc tgggcagttc caagccagtt 1500 
atctcttttt ttcctaaacg ctgctgtaag 1560 
ctcactgaag tcttctatga aaaggctgat 1620 
aatcccagca ctttgggagg ccgaggcggg 1680 
cctgacacgg tgaaaccctg tctctactaa 1740 
gggcgcctgt agtcccagct actcgggagg 1800 
ggcggagctt. gcagtgagcc gagatagtgc 1860 
gactccgtct ccacaaaaag ggctgataat 1920 
ttaggttttc cttttttcct tcctctccac 1980 
ctctgcttga tgaaawtcac atgctagtct 2 04 0 
gtkccccmmm ctggttagta tatgggkaca 2100 
agagagtatg ggatatttta gaagggagcc 2160 
gatagtgaca atcttaaaag ggttgttttc 2220 
cgcttttcct tcccgcccac atcaccaccc 2280 
aagtgagtag gcatctttaa tcgccctgat 2340 
actgaaaagt aaccaaaggc ttaatatcaa 2400 
tgacctggtt accagttttc tgtagtttct 2460 
caagaggtag gacaaaaaaa aaaaaaaaaa 2520 

2529 



<210> 172 
<211> 811 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (205) 

<223> n equals a,t,g, or c 

<220> 

<221> misc feature 
<222> (805) 

<223> n equals a,t,g, or c 
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<400> 172 

cggcggcttc tcgcgcactg atgacctgga 
ctcgcctccc tgggactagg tttcagcggc 
cgacgggccc gaggctcagg cggaggcgtg 
ggtcaaccag aaccccatcg cgcanccctg 
aaatgcatca agaaagcggt gaagcagaag 
aaatttgtca acaaaggaga aaaagggatc 
gaggtatact gccatctccc agtcatgtgt 
ccctctaaga cggacctggg tgcagccgca 
gtcaagcccc atgaggagta ccaggaggct 
ctgcccctac ccctatgagg ggctccggta 
gggctggcag caggacgact ggctgtcctc 
gttccccaag gcacgccttc ttcccaggca 
tagtcttctg tccatcagtg ccatttcctg 
gtggggaaag taaatgctaa gactnaaatg 

<210> 173 

<211> 2221 

<212> DNA 

<213> Homo sapiens 



agtgatgcct aaagctgtgg accgcgtggg 60 
cgctgcgatg accaaaataa aggcagatcc 120 
ttccggggag cgcacctacc aggagctgct 180 
gcttctcgcc gcctcacgcg gaagctctac 240 
cagattcggc gcggggtgaa agaggttcag 300 
atggttttgg caggagacac actgcccatt 360 
gaggaccgaa atttgcccta tgtctatatc 420 
gctcccaagc gccccacctg tgtgataatg 480 
tacgatgagt gcctggagga ggtgcagtcc 540 
gcacctgggc acctgccgct ggaagctatt 600 
ctgcccaccc acactgacgg catcttccca 660 
gctctaacag ccctttcatg aaggtaatgc 720 
tagaactaaa ggctgttcca agaatgtggg 7 80 
t 811 



<400> 173 

ggtttaatat ccctctccac caaattaatc 
acattcttgt tagtgatcag atggttcaga 
ccacagtaaa agctgaaagt agtgatggca 
agactgaact gtattcagta ccaaatagtc 
agaagtcttg ggattggatt ttaccatatg 
ctttctaatg agctgtatga gaggtgaatc 
ctcatgagag tgagcacatc ggcacagcat 
atagctgcct gmtgctctgg cagaggccag 
gtctttttac actgtatgcg gtttggaaat 
tttctgtgcc agtttggctt ttattgcctg 
ggacagtgct gttgtggggc cagcagtgaa 
gtggccgttg gtggtcaggt aagaggctcg 
gtgtacgttt gatatgatca tgccagattg 
aagcaaactg cattatcagg agtaccttgg 
caaagacttt tgtgttttgg ctttgtcaca 
tccattttta gcattttagt ttctggtttt 
cgtggttttt ctctcatttt cttccctctc 
ccccccaccc ccaccatcct attaaacatt 
ggtgacccaa gtagggggag aaagtattat 
atcttcatta tgaacaagat gaattttttt 
ctaaaatgta ccatacaaat cccttaagcc 
gatagacatt ctggtgatga tttaggggct 
tataagagtg cctctttcat aaaaccaaat 
atccactgtt ttctcacttt cctcccatat 
tccatcagca agcatgtttg aggcctgtgg 
tattccattt taattgtagg atatctttgt 
actatttgat cctcattgtg ttcaggcaaa 
atctctccca gaagacaaac tacttcagtg 



aggtttacag acagggtccc accggtattc 60 
attttcaaga tgagagttgt tttttattct 120 
tccacataat tttgaagtga tgtcttatat 180 
acgcttaaaa gtgtgtgaag actgaatcca 240 
aaatgtttca tattgaaaac acaagatgac 300 
tcctcactgt cactgccata gccaagcatc 360 
gcatccagct ctggaggcca cggtgcaggc 420 
taaatacagt tcctagaagc agcctttgct 480 
gaatgtagaa acttactgtg ggcatttacc 540 
aaccttatgc tgacctggag aggagatggg 600 
tctgtatgcg gagagttgtg ttgtgctgat 660 
gcaccttctt ggaagaaatc atgtctgagg 720 
gagaagatcc aagccaggaa gatgggcttg 780 
tgagaggatc agtgtaaatc ctaataggta 840 
gatttattga aaaacttttt tgcttctgct 900 
catttttgga gattccttgc cttttaaact 960 
tccctccatc tctgaccacc cccaccctaa 1020 
tttaaagccc taccccagac attggaaata 1080 
tgttgatagc ttctgactag gtgttaaggg 1140 
ctggaaacac tagatgttat caatcaaaca 1200 
tctcaaatat tgagctttag tacaatcatg 1260 
ttttatacac cacatactag cttctttctc 1320 
gcttgtctgc tagcatactt ttcaaaggga 1380 
ctccgtcctt catccaaaac cttcccagaa 1440 
tgtaggggac tgaatttttt ttttaacttc 1500 
ccatataccc aggtgtcctg atttgaatgt 1560 
aaataggaaa tgagtaattt tgagtttgaa 1620 
agtaaaagct ttgacatttt atgttttatt 1680 
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cataaagggg gttaattatt tgctacaaag 

aaatatctgt aactcctata gatcctatag 

tttgctttcg tgtgaccaca tgttttctgt 

ctcgtttgtt ttaaaagttt tgcttgtcta 

atggaacaat aaatgtcatt taatgctgtg 

gaagcggggt aaaaatactt agatgcttat 

acgtgagttt gtcccagtga aacaggctaa 

ttgttttttt aatagtagga tgtacacatt 

gcaaaaaaaa aaaaaaaaaa ctcgaggggg 
t 



aagcacgatc tattttcatc atcgatttga 1740 

gcagagagtt ttcctttctg actttttccc 1800 

accagtcact ggggaaagaa gtgagtttat 1860 

tttagcattc ctttttgggt ctcaagattt 1920 

tgcttatttt gaattcctca tcaggtttta 1980 

cagacttgaa attatactga gtggcattga 2040 

ataaattttg gcaccagcaa atttgttact 2100 

tcagtataat aaatgttttc tgattgtttt 2160 

ggcccgtacc caatcgccta acatgcatcg 2220 

2221 



<210> 174 
<211> 757 
<212> DNA 
<213> Homo sapiens 



<400> 174 

ggggtacggc tgcgagaaga cgacagaagg 

ggcgcggacc ggagtacctt gcgtgcagtt 

cggttcttag aagagtactt gagctccact 

ctgctgtata tactgctgac cggggcgctg 

ttccccttca actcttttct ctcgggcttc 

gtttgcctga gaatacagat caacccacag 

gagcgagcct ttgctgattt tctctttgcc 

tttgttggct gaatcattct catttactta 

actctttgaa tttcctggat aagagttctg 

tcttcagatt tgcacttact gctagctctg 

actgtgtgtc agaacaactt tctaacaaac 

aatgtaacct tttgccttcc aaattaaaga 

aaaaaaaaaa aaaaaaaaaa aaaaaagggg 



gtgtggtcga cgggtcctcc aagagtttgg 60 

atgtcggcgt cggtagtgtc tgtcatttcg 120 

ccgcagcgtc tgaagttgct ggacgcgtac 180 

cagttcggtt actgtctcct cgtggggacc 24 0 

atctcttgtg tggggagttt catcctagcg 300 

aacaaagcgg atttccaagg catctcccca 360 

agcaccatcc tgcaccttgt tgtcatgaac 420 

attgaggagt aggagactaa aagaatgttc 480 

gagatggcag cttattggac acatggattt 54 0 

ctttttatgc aggagaaaag cccagagttc 600 

atttattaat ccagcctctg cctttcatta 660 

actccatgcc actcctcaaa aaaaaaaaaa 720 
ggggggg 757 



<210> 175 

<211> 2221 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2194) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2210) 

<223> n equals a f t,g, or c 
<220> 

<221> misc feature 
<222> (2211) 

<223> n equals a f t,g, or c 
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<400> 175 

cgcggaaggg cagaatggga ctccaagcct 
ctggcaaatg cagttacagc ccggagcccg 
tgtccctggg ccgtgcggac cctgaggaag 
agaatgtgga aagactctcg gagctggtgc 
acggaaaata cctgacccta gagaatgtgg 
tccacacggt gcaaaaatgg ctcttggcag 
cacaggactt tctgacttgc tggctgagca 
ctgagtttca tcactatgtg ggaggaccta 
cctaccagct tccacaggcc ttggcccccc 
ttcccccaac atcatccctg argcaacgtc 
tgcatctggg ggtaacccct ctgtgatccg 
gggctctggc accagcaata acagccaagc 
tgactcagac ctggctcagt tcatgcgcct 
agtagcccgt gtggttggac aacagggccg 
tgtgcagtac ctgatgag-tg ctggtgccaa 
ccggcatgag ggacaggagc ccttcctgca 
cctgccacat gtgcatactg tgagctatgg 
catccagcgg gtcaacactg agctcatgaa 
cgcctcaggt gacagtgggg ccgggtgttg 
taccttccct gcctccagcc cctatgtcac 
tttcctcatc acaaatgaaa ttgttgacta 
cccacggcct tcataccagg aggaagctgt 
gccaccatcc agttacttca atgccagtgg 
tgatggctac tgggtggtca gcaacagagt 
ctctactcca gtgtttgggg ggatcctatc 
ccgcccccct cttggctttc tcaacccaag 
tgatgtaacc cgtggctgcc atgagtcctg 
ctgctctggt cctggctggg atcctgtaac 
gctgaagact ctactcaacc cctgaccctt 
cctgaagctg gcagttcagt cccttattct 
ctattgactg ctgcagacag cttatctccc 
ctcccaaccc taccatgctc catcatactc 
aataagatgc tgtaactagc attttttgaa 
tttcaatcag gcttttccaa agggttgtat 
tcattcccca attcactgca aggagacctc 
gacatccaga aacaatggcc tccagtgcat 
catcatagkt gcccactccc tctcttactt 
a 



gcctcctagg gctctttgcc ctcatcctct 60 
accagcggag gacgctgccc ccaggctggg 120 
agctgagtct cacctttgcc ctgagacagc 180 
aggctgtgtc ggatcccagc tctcctcaat 240 
ctgatctggt gaggccatcc ccactgaccc 300 
ccggagccca gaagtgccat tctgtgatca 360 
tccgacaagc agagctgctg ctccctgggg 42 0 
cggaaaccca tgttgtaagg tccccacatc 480 
atgtggactt. tgtgggggga ctgcaccgtt 540 
ctgagccgca ggtgacaggg actgtaggcc 600 
taagcratac aacttgacct cacaagacgt 660 
ctgtgcccag ttcctggagc agtatttcca 72 0 
cttcggtggc aactttgcac atcaggcatc 780 
gggccgggcc gggattgagg ccagtytaga 840 
catmtccacc tgggtmtaca gtagccctgg 900 
gtggctcatg ctgctcagta atgagtcagc 960 
agatgatgag gactccctca gcagcgccta 1020 
ggctgccgct cggggtctca ccctgctctt 1080 
gtctgtctct ggaagacacc agttccgccc 1140 
cacagtggga ggcacatcct tccaggaacc 1200 
tatcagtggt ggtggcttca gcaatgtgtt 1260 
aacgaagttc ctgagctcta gcccccacct 1320 
ccgtgcctac ccagatgtgg ctgcactttc 1380 
gcccattcca tgggtgtccg gaacctcggc 1440 
cttgatcaat gagcacagga tccttagtgg 1500 
gctctaccag cagcatgggg caggactctt 1560 
tctggatgaa gaggtagagg gccagggttt 1620 
aggctgggga acacccaact tcccagcttt 1680 
tcctatcagg agagatggct tgtcccctgc 1740 
gccctgttgg aagccctgct gaaccctcaa 1800 
taaccctgaa atgctgtgag cttgacttga 1860 
aggtctccct actcctgcct tagattcctc 1920 
tgcctctccc tccgcatctc atctttctct 1980 
acagactctg tgcactattt cacttgatat 2040 
tactgtcacc gtttactctt tcctaccctg 2100 
acttctmaat ctttggcttt atggcctttc 2160 
agcntccagg gtctttaacn nctctggact 2220 

2221 



<210> 176 

<211> 1513 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (773) 

<223> n equals a,t,g, or c 



<220> 



WO 00/55180 



PCT/US00/05918 



151 



<221> misc feature 
<222> (791) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (965) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1461) 

<223> n equals a,t,g, or c 



<400> 176 

gcggcgcggc agggctgcgc ggccgggtgg cgcgggagga agtcacgtgg gagcgcgggc 60 
tcacatgact ggccgcgcga tggacccgct gcccgcggct gcagtcgggg cggcagctga 120 
ggcggaggct gacgaggagg cggatccccc ggcgtcagat ctgccgacac cccaggccat 180 
cgagccccag gccatcgtgc agcaggtccc agcccccagt cgaatgcaga tgccgcaggg 240 
aacccgctgc tgctgtccca caccctgcag gagctgctgg ccagggacac cgtgcaggtg 300 
gagctcattc cggagaagaa gggcctcttc ctgaagcatg tggagtatga ggtttccagc 360 
cagcgcttca agtcctcggt atacagacgg tacaatgact tcgtggtctt ccaggagatg 420 
ctcctgcaca agttccccta ccgtatggtg cctgccctgc cacccaagag aatgctggga 480 
gctgacaggg agttcatcga ggccaggagg agagccctga agcgcttcgt caacctggtg 540 
gcgcgacacc ccctgttctc cgaggatgtg gtcctcaagc tcttcctgtc cttcagcggc 600 
tcggatgtgc agaacaagtt aaaggagtca gcacagtgcg tcggggacga attcctgaac 660 
tgtaagctgg ctaccagggc caaggacttc ctcccagctg acatccaggc tcagtttgcc 72 0 
atcagccggg agctgatccg gaacatctac aatagctttc acaagcttcg crncagggcc 780 
gagcggatcg ntcgsggcca tcgacaatgc ggcagatctt ctcatattcg ggaaggagct 840 
aagtgcaata gggtctgaca cgaccccgct gccctcctgg gcgctctgaa tagcagcacg 900 
tgggggtccc tgaagcaggc tctgaaaggc ctgtctgtgg aattcgcgct gctcgccgac 960 
aaggntgcac aacagggtaa gcaggaagag aacgacgtgg tggagaagct gaacctcttc 1020 
ttggatctgc tgcagtccta taaggacctg tgcgagcggc atgagaaggg cgtgttgcac 1080 
aagcaccagc gggccctgca caagtacagc ctgatgaaga ggcagatgat gagmgccacc 1140 
gcgcagaacc gcgagccgga gtccgtggag cagctggagt cccgcatcgt ggagcaggag 1200 
aacgcgattc agacgatgga gctgcggaac tacttctccc tgtactgcct gcaccaggag 1260 
acgcagctca tccacgtcta cctgcccctc acctcccaca tcctccgcgc cttcgtcaac 1320 
tctcagatcc aagggcacaa ggagatgagc aaggtgtgga acgacctgag gcccaagctc 1380 
agctgcctct ttgcgggacc acacagcacc ctgaccccac cgtgctcccc gccggaggac 1440 
ggcctgtgtc ctcactaagc nctgaggctg aggtggtgct ccctgcggyc gcactaaaac 1500 
ctctttccaa aaa 1513 



<210> 177 

<211> 4083 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (13) 

<223> n equals a,t,g, or c 
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<220> 

<221> misc feature 
<222> (48) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (157) 

<223> n equals a,t r g, or c 



<400> 177 

gcgaccgcgt sgnagaggag gtggcagcgg ccgggagcra trycaasncc agcgacccac 60 

catggagacc cgctacaacc tgaagagtcc ggctgttaaa cgtttaatga aagaagcggc 120 

agaattgaaa gatccaacag atcattacca tgcgcanctt tagaggataa cctttttgaa 180 

tggcacttca cggttagagg gcccccagac tccgattttg atggaggagt ttatcacggg 240 

cggatagtac tgccaccaga gtatcccatg aaaccaccaa gcattattct cctaacggct 300 

aatggtcgat ttgaagtggg caagaaaatc tgtttgagca tctcaggcca tcatcctgaa 360 

acttggcagc cttcgtggag tataaggaca gcattattag ccatcattgg gtttatgcca 420 

acaaaaggag agggagccat aggttctcta gattacactc ctgaggaaag aagagcactt 480 

gccaaaaaat cacaagattt ctgttgtgaa ggatgtggct ctgccatgaa ggatgtcctg 540 

ttgcctttaa aatctggaag cgattcaagc caagctgacc aagaagccaa agaactggct 600 

aggcaaataa gctttaaggc agaagtcaat tcatctggaa agactatctc tgagtcagac 660 

ttaaaccact ctttttcact aactgattta caagatgata tacctacaac attccagggt 720 

gctacggcca gtacatcgta cggastccag aattcctcag cagcatcctt tcatcaacct 780 

acccaacctg tagctaagaa tacctccatg agccctcgac agcgccgggc ccagcagcag 840 

agtcagagaa ggttgtctac ttcaccagat gtaatccagg gccaccagcc aagagacaac 900 

cacactgatc atggtgggtc agctgtactg attgtcatcc tgactttggc attggcagct 960 

cttatattcc gacgaatata tctggcaaac gaatacatat ttgactttga gttataatat 1020 

ggttttgtga cttatgagct gtgactcaac tgcttcatta aacattctgc attgggtata 1080 

atctaagaat tgtttacaaa aagattattt tgtatttacc cttcattcct ttttttgatc 1140 

cttgtaagtt tagtataaat atatctagac attcagactg tgtctagcag ttacgtcctg 1200 

cttaaaggga ctagaagtca aagttccttg tctcactatt tgatctgctt tgcagggaaa 1260 

taacttgttt tttctcatgt ttcatcttct ttttatgtaa atttgtaata ctttcctata 1320 

ttgccctttg aaatttttgg ataaaagatg atgttttaag ttccaatgag tattactagt 1380 

tactcaatac cacttattga gtactctgtt tctacgtatg tagaatgtat agggatagaa 1440 

gagttgaaaa gggaaagcaa aactcctcaa gtagcttcct taaaatgtca ttcataggag 1500 

atgtactgga attgctcatt ctgtgacttt atttgtgtcc taaacattct tcagtgaaaa 1560 

taattttatt tcagtcaaac atttatgagg aaatgagatc acatctttgt cactggatgc 1620 

tacttgaaga gggagtactt tgtaaccact ttgatatgct gttatcacca ccccctgccc 1680 

tctgctgcca taatcacaca aatttaaaaa gaaagaaaac agtcttccat agatttttaa 1740 

ggaagaaagg gcccaagcca ggagatcgct tggttttctt ccagaagtta aatgggggga 1800 

tctgaagatt tgaatgtttg gtctgctttg aaatgtatgt cttttgggat gtattatatg 1860 

cctagcttta taatcagtat aaattttaat tattccagga atatgcataa tattgaaata 1920 

tttcatgtcc tattttaata gaaaacctca gggcccaagt aacagtgata gaagttagaa 1980 

aaacctttac ttagaattgt ccacctagtc agagcccaag aaagaatttt cagtggaaaa 2040 

atcaatatat aacttagtgc tagctagcgc cacagactct agtagataat attatcatca 2100 

taatggctgg tgaaaccata taatcacaga aaaacattgc cttcagcatg ttcagttcgc 2160 

agcactgagg gcactcttga gggtgttgtt aatgaagatt taatttttaa atacaggtgg 2220 

ttccaagctt tcaaataggt tatgctccaa aagtgttatt tgtaagttaa tttttttaca 2280 

agtcaaacaa tgttggaagt ggtatttagg ttctagatcg gtccacgaaa gttagcccat 2340 
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atgtatatct tgaatagtat aggggagggt attcataaag tccttatgtg gttttaacta 2400 
agtgaaatta tggacaagag aaataattgt aaaatcgtct taaaggcaaa tttaattttt 2460 
actcctgttt atgggacatt cgttctatta actgtcagac acaatttctg ttttcatctg 2520 
agagccagtt ttcctttatt tctacatcta aaataagaac atattgtaca ctattatata 2580 
atacagaatt gtcttaaact ttaataaatt cgcattttaa aggtgtttac agattatttt 2 64 0 
ttatatctgt agctgaattt gttaaagtct aaaaagctca aggactttat gaagatctca 2 700 
ttatatgagg aaaatcatag gttaccattt tataactcta ttgccataag aaaatacact 2760 
ctaaaatctt gatttgaaac atattagaaa ccttgattca gtgctcagtg gtctcctagt 2820 
aagaagtcac cgacggtagc gtcatatgag aagaaagaaa tccccaccac ctcaacctct 2 880 
gctgagattg tgtgctagga acagccttcc ctccgtttcc cctcagtcaa acttgagcca 2940 
gcctctggat cgatgtgatc ttattgcatg tttccatggg gtgtacctat actttaagcc 3 000 
aatcctgctg cattcactgc taagttaaat aaaaagccaa gaagattttg cactgtgcag 3060 
atcctttgct atctgacttg catctyttcc cccacctgtc agctagccac ctgcttgttt 3120 
gtgttgggat attttttagc acctgaagca ccatctgaaa ggggcaccat tttcttcttc 3180 
cctttgatcy cacatatgct ccctaaaaat ccttaagttg tcaatctgat ccccagtgtg 3240 
aggttaatga gcaaaattgg tctttggggc cctttttgtc caagccccac tgaaaggcct 33 00 
cttcagaaaa ctattatctt taaagcccta ctttaactcc ttaattccag catacagcta 3360 
aaactggatg tatattctgg caagtaaagg ctgaggactc ctctttaatc ctcagatcta 3420 
gataactcat gacattttat ttgaccaaca tagcacatga tgagatatca aggtaattaa 3480 
aatagcatgc ttgaaaaaaa atacgtaatc tgtttcacct gtaactgttt aagccaataa 354 0 
acttttcaaa atttatgtaa tgtggggctt ttatgtagca ctttacgttt tcatgctgct 3600 
tattgtttta ttctactgaa aaaaatgaat ttcaagattc tcaacttttt taatttcaaa 3 660 
aattgtttat tgttttgact ataggaatac aaaatttcct attttgggag aataagaact 372 0 
ctttttgtca tttttggcta tgaataaact ttctggtctt ttgagaccac ccatttttat 3780 
agatcagaat cagaaaacag gtaaacctca ctcacacatt tggactcatt tgaacaaaaa 3840 
tctaggccaa aatactgaaa agcctatgtg tttttttaat tggaagtata tgtaaggtta 3900 
atgcatttag tgaacgtgac taacaaagac taatgtgcac attaacagat gtacttttta 3 960 
aggttttatg ggaggctgtg cattgctcaa aagctgttgg gaacgccttc tgaacagttg 402 0 
ccttcagaac tagtttgagc tgctcaataa aaccagtgac tttactcaaa aaaaaaagaa 4080 
aaa 4083 



<210> 178 

<211> 2732 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1653) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2664) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2699) 

<223> n equals a,t,g, or c 
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<400> 178 

gatccgcggg actcccggtc tggcttgggc 
agcagccgcg gccccagctc gggagacatg 
ttcagtgggg ctattggact gacttttctt 
gtttactggc ccttattcgt cctgattttc 
gccaaaagag tcacctatga ctcagatgca 
ttcttcacta ctggaattgt: tgtttctgcc 
gctgtgatca aatggggagc ctgcggcctt 
acaattcaag ggtttttcct tatatttgga 
tagcacttta ttctgattac agtgcattga 
tgtgcacatg cggcatttta ctatgaaatt 
tatcatgttc actttaagaa agacttcata 
agacctgtca aatttagatt atgttactca 
gtcacggtgc tctcagaaaa tatattaacg 
gtgcatcgaa accttttgct tggggatgtg 
ctctcatgac ccaggaaggc cggggtggat 
aagtgtggcc cacagaccaa gagcctcaac 
tctgaagccc cactctggac ccaggacatt 
tgaaagtttg agaagcatca tcatagagaa 
ccagtggcta aaccacttaa cctctctggg 
aaaaagtctc acctgctttc atgctgagga 
aggcagttcc tcaaatttat gaaaagtgtt 
aagcctcagt taggaggaat aagtgtgatt 
aaatatagga ataattgaat gtatatttca 
ctcataaaaa agttaaatat ttgagatcat 
attcaaaaat cataaaaccg tattgtaccc 
taatcaaaat aaaaaacaaa acatactctc 
gatgtatctt ttcatctgaa agacaatgct 
ggaggctggg ctcgagccag cccctgcgtt 
ttttacattt cctttatgat ctggcacttc 
ctactcctca acagttctgg tttgccctga 
agatatagga gccatgtaag cacgcagtgg 
gtacttgtct tccgtcytgt aggtcttttc 
cattgggtat acctgtcatg ttggatcctg 
tctaagatct attgagaaag ggaaatatgg 
aatagtcttt aagcattgtt aaagtatgaa 
gaggcttgtg atctgagtaa ttagcaggta 
aactaaaggg ttaatgtgca acgttatttt 
tgtcct.gtgt acatatagaa ttgttaaagt 
tatttagata ctttataatt ttaaccggca 
ttgtaataaa tttcactttt aactttaaaa 
gccttgcctg aaaagataac aaaaatgaga 
ttgagcaata atctgtccta acagaacagt 
gtctagttgg tgtgcaatag cttttctttc 
cattttgcaa aagtgttttt gttgcttata 
atgtagcctt aaagcattac ctcntgattg 
atagagtatt tgaagtgata gattattaga 



aggctgcmcg ggccgtggca ggaagccgga 60 
gcgggcgtta aagctctcgt ggcattatcc 120 
atgctgggat gtgccttaga ggattatggc 180 
cacgccatct cccccatccc ccatttcatt 240 
accagtagtg cctgtcggga actggcatat 300 
tttggatttc ctgttattct tgctcgtgtg 360 
gtgttggcag gcaatgcagt cattttcctt 420 
agaggagatg attttagctg ggagcagtgg 480 
atttcttaga actcatacta tctgtataca 540 
taatatgctg ggttttttaa tacctttata 600 
agtaggagat gagttttatt ctcagcaaat 660 
aattatgtta cttgtttggc tgttcatgta 720 
cagtcttgta ggcagctgcc accttatgca 780 
cttggagagg cagataacgc traagcaggc 840 
ccctctttgt gttgtagtcc atgctattaa 900 
atttcctaga gccttattag aaatgcagaa 960 
ttgatgagat ccaaaggagt tgtatgcaca 1020 
gtaaacatca cacccaactt ccttatcttt 1080 
tgttacctgc tcatttgttt aaaaaaaaaa 1140 
caagttcaga tgttcaagcc tataatattt 1200 
ctcagaattg ggagacagtc aaagggtaca 1260 
tttttttaaa gatcacttgc acagcatgct 1320 
atattgctaa gagagtaaat ttctaatgtt 1380 
atgttaatta gtgtaatcat tccaccttat 1440 
tataaaaata tacaataatt tgtcaatata 1500 
tcccccaaaa aaacatctca gtggggaaca 1560 
gggggaagag ctccactgag atgcgggcag 1620 
agnaggaggg ggagaacaga taggtaactc 1680 
tccccagctc cttccctctg ccccccaccc 1740 
cttctctacg gctctggctt cttcccgaag 1800 
gtgaactgct taatttcact acatgttgat 1860 
tatataactt tatgccaccc ttaaatgaat 1920 
taatcacagt tttccctgct cacctttttg 1980 
gaaggagaac catttgatca gaatacaacc 2040 
actgaaatac attcaaaaca cttaatcctt 2100 
tgatgctggg actggaaaat agaaagtaat 2160 
ttggccttgt tcatgatttt atgttttcag 2220 
tgtcatttcc aatatttata ttagaaaaat 2280 
tttttaataa tgacacttgc atttattgta 2340 
agtttaactt taaaattttt ttgtgatgtt 2400 
gaatttcttg atgttttaaa atgggcagtt 2460 
agcaataagt tttaggatac catcttgaat 2520 
taagatggca ataatgattc atttctacta 2580 
cacattttca ataaccaagg tagccttcat 2640 
tatctttaga ttgatataaa gtacttgcnt 2700 
tt 2732 



<210> 179 
<211> 872 
<212> DNA 
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<213> Homo sapiens 



<400> 179 

ccccatgttg tttagtggag acaaggacca 
agtcctggca aacagcagtg acccttccac 
aaagatgcac aactataact atggtggtaa 
catgcatgga cagacctgga cttctcctgc 
gggacatatt agcacatcaa ctggcagagg 
tgtttttcct caggcacatc atttttatct 
agcaatccaa gagacttgaa taataataat 
gggtcttgca tacaatagtt taaaaaagac 
tctaaaaact agatcgattg tacatcttca 
tcttgcagtt ttaagtggat gctaatttta 
gatcttctga actatgcaca tttgtgcttt 
caaacagccc ctccccacct ccagttttac 
tatttttctt tttacaaagc tacctttagt 
tttcagtgtt attgtgaaag gtgtactttg 
tctcttgatg caaaaaaaag aaaaaaaaat 



tagatttgaa tatagccatg gtcctattgc 60 
ggggccagag agtactcatc ctttgccagc 120 
cttacaggaa aatccgagtg gccccagcct 180 
ccaaggacct ggatattcac aaggatacag 240 
cagaggcaga gggttaccat actgagtatc 300 
ggaaagactt ttctagctgc aatttaaggc 360 
tcaacaacag ctttattttt atgtggagaa 420 
aaaaaaaacc tttgcttaaa ttcatgctgt 480 
caaattctag ttaacaattt tattttgtat 540 
ggggcataag ccttttatgg ccctcttgca 600 
ttttgtaagt ttggaccaac ttttatgtaa 660 
aacaatcaga aagggcactg atttatttgg 720 
caaaggtcac tgtgcagtct ttgcacctgc 780 
tgctcatttc agaaaataaa acacaacctt 840 
ct 872 



<210> 180 
<211> 2251 
<212> DNA 

<213> Homo sapiens 



<400> 180 

gcacagaatg ctcagggtca ctgaaccact 
actttcacgt ggcctccgca gtgtctccac 
tggctcaaga caaggctggc aaaccctccc 
ctccctccct ctctcatgag gcacagccaa 
gccacagagc aaaagagggt ttattttcag 
atgctgaatg ccccctgctt acttggtgag 
ggcagtgcaa tgcttgtaga agtaggagga 
agaacccaag tgcctcacct cgaaaggagg 
aagctttggc tgagacctgg gatttgagat 
tcagcaaact aaccagcatt ccctacagcc 
aaaaacaaaa acagaatttg agaaccttgg 
aagcagaagt ctggctttgc tctattaaga 
cactgttgag ccccagtgct ggaagggagg 
ggctacaggg gttagcctgg actaaaggca 
gaaaaggatc taagggaaga tcactgtagt 
tggaaatgtc tgctggtatt tctaattcca 
taaacaataa aaacaacttt cacttcttcc 
gtaccatgac cctacataag gctggatggc 
ggctgtgggt gtgggtggga gtgtgtctgc 
aagctcaatt caagtgacac attaatgata 
taacagtcct tgctttgggg ggtgtgctga 
taatcacagt gttgcatatg agcctgccct 
agaccctact gaagtggctg gtagaaaaag 
atttgcagga ttcccttctg ggcttcattc 
agtgcccaca tttgatggag ggtggaaata 
tttttttttt gggttaaaag atggttgtag 



gcttctcttt tgaaagtaga gctagctgcc 60 
ctacacccct gtgctcccct gccacactga 120 
agaaacatct ctggcccaga aagcctctct 180 
gccaagcgct catgttgagc cagtgggcca 240 
tcccctctct ctgggtcaga accagagggc 300 
ggtgccccgc ctgagtcagt gctctcagct 360 
aacagttctc actgggaaga agcaagggca 4 2.0 
ccctgttccc tggagtcagg gtgaactgca 480 
accacaaacc ctgctgaaca cagtgtctgt 540 
tagggcagac aatagtatag aagtctggaa 600 
accactcctg tccctgtagc tcagtcatca 660 
ttggaaatgt acactaccaa acactcagtc 72 0 
aaggcctttc ttctgtgtta attgcgtaga 780 
tccttgtctt ttgagctatt cacctcagta 840 
ttagttctgt tgacctgtgc acctacccct 900 
caggtcatca gatgcctgct tgataatata 960 
tattgtaatc gtgtgccatg gatctgatct 1020 
acctcaggct gagggcccca atgtatgtgt 1080 
tgagtaagga acacgatttt caagattcta 1140 
aactcagatc tgatcaagag tccggatttc 1200 
caacttagct caggtgcctt acatcttttc 1260 
cactccctct gcagaatccc tttgcacctg 1320 
gggcctgagt ggaggattat cagtatcacg 1380 
tggaaacttt tgttagggct gcttttctta 1440 
atttgaatgt atttgattta taagtttttt 1500 
catttaaaat ggaaaatttt ctccttggtt 1560 
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tgctagtatc ttgggtgtat tctctgtaag tgtagctcaa ataggtcatc atgaaaggtt 1620 
aaaaaagcga ggtggccatg ttatgctggt ggttaaggcc aggsctctcc aaccactgtg 1680 
ccactgactt gctgtgtgac cctgggcaag tcacttaact ataaggtgcc tcagttttcc 1740 
ttctgttaaa atggggataa taatactgac ctacctcaaa gggcagtttt gaggcatgac 1800 
taatgctttt tagaaagcat tttgggatcc ttcagcacag gaattctcaa gacctgagta 1860 
ttttttataa taggaatgtc caccatgaac ttgatacgtc cgtgtgtccc agatgctgtc 1920 
attagtctat atggttctcc aagaaactga atgaatccat tggagaagcg gtggataact 1980 
agccagacaa aatttgagaa tacataaaca acgcattgcc acggaaacat acagaggatg 2040 
ccttttctgt gattgggtgg gattttttcc ctttttatgt gggatatagt agttacttgt 2100 
gacaagaata attttggaat aatttctatt aatatcaact ctgaagctaa ttgtactaat 2160 
ctgagattgt gtttgttcat aataaaagtg aagtgaatct gaaaaaaaaa aaaaaaaaaa 2220 
aaaaaaaaaa aaatctttaa atctgtgccg a 2251 



<210> 181 
<211> 2789 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2579) 

<223> n equals a,t,g, or c 



<400> 181 

gtgtgtgtga gtgtgcgcgc tccgagtgtg 
cccggatgtt gcggacagta tgaggcaagc 
gccgctctca gggtgaagag ggaacagaaa 
taaccttcaa actggcgatg tcaagggttc 
gtggccccgt agctgagagt tggtgctaca 
tgtggaccat caataacttt agcttttgcc 
ctacattttc atcaggagca aatgataaac 
ggttagatga agaaagcaaa gattacctgt 
agagtgaagt tcgggcaaaa ttcaaattct 
aagctatgga gagtcaacgg gcatataggt 
aattcatccg tagagatttt cttttggatg 
ttaccctctt ctgcgaggtg agtgttgtgc 
ccatgaacat ggtaaaggtt cctgagtgcc 
agaattcccg gttcacagac tgctgcttgt 
aggctatctt agcagctcgt tctccggttt 
agagcaaaaa gaatcgagtt gaaatcaatg 
tgtgcttcat ttacacgggg aaggctccaa 
cagctgctga caagtatgcc ctggagcgct 
gtaacctgtc cgtggagaac gctgcagaaa 
atcagttgaa aactcaggca gtggatttca 
cctctgggtg gaagtcaatg gtggtgtcac 
ctctggcttc agcacagtgc ccttttctgg 
aagatcctgc ttgttgtaag actccgttta 
cactgaccac caggtagaca gcgcaatctg 
gactgcattg tggccccaga cttttaaaac 
agggaaaatg aaatgaaaac cctgttgctg 
tttgatactg tggggattca gtttaggcgc 



tgtgtatttg tgtatcggcg gtcccgcagt 60 
gcagggggac ggggaccagc agctgtcgcc 120 
tctttgcccc ctgactttgg aaatctcgtt 180 
caagtcctcc acctccggca gaaatgtcga 240 
cacagatcaa ggtagtgaaa ttctcctaca 300 
gggaggaaat gggtgaagtc attaaaagtt 3 60 
tgaaatggtg tttgcgagta aaccccaaag 420 
cactttacct gttactggtc agctgtccaa 480 
ccatcctgaa tgccaaggga gaagaaacca 540 
ttgtgcaagg caaagactgg ggattcaaga 600 
aggccaacgg gcttctccct gatgacaagc 660 
aagattctgt caacatttct ggccagaata 720 
ggctggcaga tgagttagga ggactgtggg 780 
gtgttgccgg ccaggaattc caggctcaca 840 
ttagtgccat gtttgaacat gaaatggagg 900 
atgtggagcc tgaagttttt aaggaaatga 960 
acctcgacaa aatggctgat gatttgctgg 1020 
taaaggtcat gtgtgaggat gccctctgca 1080 
ttctcatcct ggccgacctc cacagtgcag 1140 
tcaactatca tgcttcggat gtcttggaga 1200 
atccccactt ggtggctgag gcataccgct 1260 
gacccccacg caaacgcctg aagcaatcct 1320 
atttccagaa gcagcagcca ctgttgctgc 1380 
tggagctttt actctgttgt gaggggaaga 1440 
agcactaaat aacttggggg aaacgggggg 1500 
cgtcactgtg ttccctttgg cctggctgag 1560 
tggcccgagg atatcccagc ggtggtactt 1620 
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cggagacacc tgtctgcatc tgactgagca gaacaaatcg tcaggtgcct ggagcaaaaa 1680 

ggaaaaaaaa aaaagaaagg acattgagtt ttaacagaag ggaaaaggaa agaagaaaag 1740 

atttttgcag aatttctcaa aaatcagttt gtggattcca gtagtattta tattgagaga 1800 

aacaaatttt agtccttcta actgtgctaa aacttggata tttgtgaaaa ctccttacca 1860 

ccatacaagc atcagaagag ctctcttgtt gttagcactt attgtttgca agaacagaat 1920 

acatcctttt atccttttat gaaaaatgac aagtgaaggc aaaaggggaa ggttatttga 1980 

tctggaagat gagtgttctg atgtggtggc ttttgcaaaa atctttattg gtgttgaaaa 2040 

ctggaaaaaa taactcatcc agaattcata ttgtcttgac aagaactatg gttctctgtt 2100 

tttagatatt gtggaaaatg tttttgggca tttttctctg attttatttc ttctccccca 2160 

cccctttttc taaaaaacaa acaaaaaaaa aaacacacaa aacaaaaaca gaacaaaaga 2220 

agagagaagg aaattttatc aattaaaaat gctgtgtgat aaaatcccag cccagattgc 2280 

tcagctgttt gtacctgact tgccgcctgc ataggagcca gttctgttcc ttctgactag 2340 

cccctcttcc tccaggggag aacttccaaa tgttaatttt tttttttttg aaaatataaa 2400 

taattactat tttgtactgt gtggtatctc tggtcttttg tttcamtcac ctgccttgtc 2460 

tcttgggtct gagtcccttg cttaagggat tttgaagtcc tagttttcag cttgcagagr 2520 

ttatgtctga aatgcctaat gagtcgcagg gatttgttga gactccgtaa tctcaagtnc 2580 

tctttgtgag ctatcagcat ctgccagtct cttgtcctcc ctgagtatct cacagtccat 2640 

atcctgatga gggatcaggc ccctacctac tccaaggcaa gtaatggtag tgggctttta 2700 

aactgccccc cgtatgtttt aagacctaat ccccacctcc cttcttctaa ctaaatataa 2760 

aaagatccag gggacataaa tgtggagat 2789 

<210> 182 

<211> 3517 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (470) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (577) 

<223> n equals a,t,g, or c 
<400> 182 

actggagagg gagcgactgg aacaagaaca gctggagaga gagagacaag aacgggaacg 60 
gcaggaacgc ctggagcggc aggaacgcct ggagcggcag gaacgcctgg agcggcagga 120 
acgcctggat cgggagaggc aagaaagaca agaacgagag aggctggaga gactggaacg 180 
ggagaggcaa gaaagggagc gacaagagca gttagaaagg gaacagctgg aatgggagag 240 
agagcgcaga atatcaagtg ctgctgcccc tgcctctgtt gagactcctc taaactctgt 300 
gctgggagac tcttctgctt ctgagccagg cttgcaggca gcctctcagc cggccgagac 360 
tccatcccaa cakggcattg tcttgggacs acttgcacct ccacctcctc caccactccc 420 
accagggcct gcacaggctt cagtagccct ccctcctccc ccagaaaaan cctccacctc 4 80 
ctccactccc atccaccggg cctccaccgc ccctcctccc cctcctctcc ctaatcaagt 540 
accccctcct cctccaccac ctcctgcccc acccctncct gcatctggat tctttttggc 600 
atccatgtca gaagacaatc gccctttaac tggacttgca gctgcaattg ccggagcaaa 660 
acttaggaaa gtgtcacgga tggaggatac ctctttccca agtggaggga atgctattgg 720 
tgtgaactcc gcctcatcta aaacagatac aggccgtgga aatggacccc ttcctttagg 780 
gggtagtggt ttaatggaag aaatgagtgc cctgctggcc aggaggagaa gaattgctga 840 
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aaagggatca acaatagaaa cagaacaaaa agaggacaaa ggtgaagatt cagagcctgt 900 

aacttctaag gcctcttcaa caagtacacc tgaaccaaca agaaaacctt gggaaagaac 960 

aaatacaatg aatggcagca agtcacctgt tatctccaga ccaaaatcca cacccttatc 1020 

acagcccagt gccaatggag tccagacgga aggacttgac tatgacaggc tgaagcagga 1080 

cattttagat gaaatgagaa aagaattaac aaagctaaaa gaagagctca ttgatgcaat 1140 

caggcaggaa ctgagcaagt caaatactgc atagaggaac agactaagga gagataggac 1200 

tttaat.ct.gg aggaaaaata tcctacaaac aacaactgtt cacaacagca aacccctaca 1260 

tttatgagct gtaagaagaa aatggagaca aacagaagga gggaaaaacc aacctactct 1320 

gaaagccttc agacattatg actctggtga taagctcttt ccctctccgt ttgctgcttt 1380 

tttctggcct ttacaacaga atggaagaga atcatttaag agttcctgta acagttatgc 1440 

agaaaatact aaaacccatc aggcaagatc accacgcatt gaaatatttt catatcaaga 1500 

taaagtcgca cattttccac aatacattgc taaaataaag aggagaaagg cttaggaagt 1560 

ttttttgcag agagtgctgg taaagaattg agcaagtttg ctattgtatt gtaatgtttc 1620 

tctcaggttt gttcttccta tcatgtttga tattccatga ataattgaga tcagccctat 1680 

gtaagttaag atcataatat gtggaacaaa tggaattgta agtgctttca aagggtaata 1740 

tttataagaa agtgtccgaa aaatgtttct tcagcttgag aaattttaga atgataggaa 1800 

gtttctcgag ttagccttca tgcaattttg tagattaaaa cataaaattt gtccagaact 1860 

taaagattta gatgccttcc taaattgtta caatgcttta ccaaatctat gacttctaca 1920 

taacacaaac cagtggtcaa atgtaaacac tatattgtag atttactgta ggttttcaac 1980 

cttttttaga tttatgcatg tggacatttt tataatgtaa ttacaatcac cacaaggtta 2040 

gcttttttaa ttgcagacag taatgcatgt cacactaata tgtagtggcc ttttcaaggc 2100 

ctagtcccag ggaaaacatt ttgtagagta taggggagtg ggaggaaggg gaggaataat 2160 

tttttattta aagttgattt ctgcactatc tttttctcag ttacctgcat gaataaataa 2220 

tgagaaatat tttgtgactt taattggtaa atatgttaca aaaccaagta cttaatcttt 2280 

tacatcatgt cttcagctat ttgtatttta accagtaatt tcaatggtct gaaacatgat 2340 

tctgagcttc acataatatc ttaactgtgg aactcaaaag tttgatcact gaatttggca 2400 

gttattatta cctaggtacc cccgctgtta cacaggtgtt tagatacgtg ttcctgaatg 2460 

aagctgcttt tgaattttgt tatgttgaaa tgcaagaaat aacaatgatg gcagcaatta 2520 

aggtcacaga aatcattagg taaaggaaaa ccaatgagga gttctgcagt tttcttttaa 2580 

taagtaaagt gagacttggg tggtgggaag aaggaaggtg ggaagaagga attagacact 2640 

ctgcctgcca ctctgcgtgt gtgtgctctc gcgcacgtgc tgtctatatg gaagccactc 2700 

ccttttcttt cctttgaaac tggtaaggtt aaaatagggg agaaatccta catgttggaa 2760 

tgatagcttt ttggaaaatt taagaaactc tccaggctct ccatcttgat ttatgcttga 2820 

gttgttatgt gccatatttg ctttgaactc tgattatcag aagttttact aaaactttga 2880 

aataattcac tttcatctgc tttctagatt ttgtacatct cagtccataa agcaaagctt 2940 

gttgatagtg tagttttcta aacgctgcaa atttgcagcc tttaccacta caaagaagtt 3000 

tggatgaggg attttttttt tctttgtcaa aatagttcct gtttctgtag aaatttcatt 3060 

tttagattaa actgtgatgg atgagctatc ataattcaag tatacatttc ttttttctat 312 0 

cagatattca ttgtcatgca gtagtagtaa aaacatcaaa gatgcagcaa gcttattaag 3180 

tattattttc taaaagaaat aggaggcatt ttcatcttta ttattgtact tttggttatg 3240 

caaacacttt gataatataa acagttatgt cccctataaa tctggtcagc aacctctttt 3300 

gattttgttg ggtaagttaa atagtctgta gtaggtagag tactgggtac aagtggtcca 3360 

aactaagata agagactaaa ataaaatgct aaatcttaaa agaaactggg tttatgcact 3420 

aaacgttttg tgccttggtc taatattaac atgatgtatg tgtaaactga caaaaaaaaa 3480 

maraaaawaa aaacccagtg ttgattcatg ctatatt 3517 

<210> 183 
<211> 858 
<212> DNA 
<213> Homo sapiens 
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<220> 

<221> misc feature 
<222> (840) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (841) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (850) 

<223> n equals a,t,g, or c 



<400> 183 

ggagcccagc ctcggccagg aagagatgat gggcgagggg tgggcggcgg ccctgcagcc 60 
tagagttttg gggccttggt gcgcgatggc aaccctgcca acgtttcccg ggagctcagt 120 
ttgtggcagg ctctgccaag cactttatgt atcttgtatt tcctccgcct cctaccggat 180 
cggtcggaaa tggcagaggt ggaggagaca ctgaagcgac tgcagagcca gaagggagtg 240 
cagggaatca tcgtcgtgaa cacagaaggc attcccatca agagcaccat ggacaacccc 300 
accaccaccc agtatgccag cctcatgcac agcttcatcc tgaaggcacg gagcaccgtg 360 
cgtgacatcg acccccagaa cgatctcacc ttccttcgaa ttcgctccaa gaaaaatgaa 420 
attatggttg caccagataa agactatttc ctgattgtga ttcagaatcc aaccgaataa 480 
gccactctct tggctccctg tgtcattcct taatttaatg ccccccaaga atgttaatgt 540 
caatcatgtc agtggactag cacatggcag tcgcttggaa cccactcaca ccaatccagt 600 
gaccgtgtgt gggctggcgg ctcttctccc ccaccaacgg aacccctgtg tgcaccaacc 660 
ttccccagag ctccggagcg ccctctcctc acttccaggt tttggagcaa gagcttgcag 720 
gaagcccgca cccagcttcc ttctgacctt cagttcactt tgtcgccctt ggagaaagct 780 
gtttttcttt aactaaaaat aaccaaaatg ctaaaaaaaa aaaaaaaaaa aaaaaaaaan 840 
nggggggggn ccttttag 858 

<210> 184 

<211> 2387 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2373) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2378) 

<223> n equals a,t,g, or c 



<400> 184 

tacaaggctt tggccgacca agtgtgtacc 
ttgcgtgggg cctgttgaca actccaatgt 
acacattcct catgaatggt ctcattcaag 



atgctgctat tgtcatcttc cttgaattct 60 
tgactgttct acatgaaaca ttttctcaac 120 
gtgtaaaggg cctgctctct tttttgagtg 180 
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ccccactcat tggtgccctg tctgatgtgt 
tattctttac ctgcttccca atcccactga 
tgatttctgt gtctggagtc ttctcggtca 
atgtcactca ggagcacgag cgaagtacag 
ctagtcttgt cagcagcccg gccattggag 
tcgttgtgct ggtggccaca gtggtggctc 
ttccagaatc tctgcctgag aaaatgagac 
aacaagcaga cccttttgcg tcgttgaaga 
tctgcatcac cgtgtttctt tcataccttc 
tctatctcag gcaggtcata ggttttggat 
taggaattct gtctattgtg gctcagacgg 
gaaataagaa tactgtcctc cttggcttgg 
gttttggatc acaggcctgg atgatgtggg 
tcacgtttcc ggcaatcagt gccctcgtct 
ttgcccaggg gatcataact ggaataagag 
atggcttcat attctacatg ttccatgtgg 
ctaacaacgt tcccctgcag ggagctgtca 
gtatagtcct tatgtctttt ctggttgcct 
gagttcaaaa acacagtaac agcagcagcg 
gtgatgagga cattgagcca ctactgcaag 
aggagcctgg gaatcagtgc actgagctgt 
gccatctctg agagccatgg agggagccac 
agacgctagc ggcatccttc agggccaagt 
atcctcctcc tgtttttttt tttctcttac 
gaacaagata agatttgaaa tacttccttg 
caaatagaaa aagtcatctc tctggtagaa 
aagagtggca gcaatctttc catgcccttt 
tgccatctct ggcaagattt caggtaaaga 
tctgaatcag cccataggtg ttgatgagtg 
gatctactgt ctttgttcaa aggtcaaata 
attcttagct agaatgaaac tcagcatata 
taattacctt tactagatga aagaaatttt 
caactcagat tcctggacct ggtgtcctgg 
aaacaactca agcattctgg tggcaacata 
taacaatttg gaaattccta agtaggatga 
tatccaagtt cagactcaaa ggcattatta 
ctgcttctca aagggggggc ccgttaccca 



gggggaggaa gccctttctc ctcggcactg 240 
tgaggatcag cccatggtgg tattttgcga 300 
cgttttctgt tatatttgcc tatgtagctg 360 
cttatggatg ggtctcagcc acctttgsgg 420 
catatctttc tgccagttac ggagacagcc 480 
ttctggacat ctgcttcatc ttagtggctg 540 
cggtttcctg gggagctcag atttcttgga 600 
aagttggaaa agattctact gtcttactaa 660 
ctgaagctgg acagtattca agtttttttc 720 
ctgttaaaat tgcagcattc atagctatgg 780 
cctttcttag catcttgatg agatcattag 840 
gcttccagat gctccagtta gcctggtacg 900 
cagcagggac cgtggctgcc atgtccagca 960 
ctcggaatgc agagtcagat cagcaaggag 1020 
gactatgcaa tggcctgggg ccagcactgt 1080 
aactgactga gttgggcccg aaattgaatt 1140 
tcccaggccc gccgttttta tttggggcat 1200 
tattcattcc tgaatacagt aaagccagtg 1260 
gcagcctgac caacacccca gaacggggca 1320 
acagcagcat ctgggagctc tcttcatttg 1380 
aaactcggca gaaagtggga ttctgcatac 1440 
acccctggtg acttcatggt gctggatggg 1500 
ttgataaata ccaccgccat cattctgctc 1560 
attctttttt tttttcctgt ttatacatta 1620 
caaataatgt gcaactccca aggtgaaact 1680 
aggatggctt tcctgtaatg actatagagt 174 0 
tcagcagaag gcacagaaca gtagcgggac 1800 
atctcttctt aatttctacc ttcctgtttc 1860 
gccactctta aagagtcact cagtatcagg 1920 
aaaacctagt ctccttttat tctactttct 1980 
tacacttctg gacataataa tattgaatag 2040 
cattacaaac ttaaatcatg taaaactcaa 2100 
ttgggtccaa ggtgatttta cagaagaaaa 2160 
gagattgtag gctgcttcta agaaagttat 2220 
gagttagtaa ctggatacga gtgaagttta 2280 
tgatttgctt cttcccatgt cttccatgtc 2340 
atngcctntg atcatct 2387 



<210> 185 

<211> 2885 

<212> DNA 

<213> Homo sapiens 



<400> 185 

caattatatt ccagaagtga gaatcatgtc 
ccaggtcctc ctgactctta caaatccagt 
gtgtgaggag ggggaccctg atgatatcaa 
agagctcgtt ttagctggca aggatgcagc 
agactttcag gacgatcctg acattatagc 
catcaaagtt acaccacagc gtgaggaggg 
tgattttaaa aacctggcag cccccattcg 



aattcccaac cttcgctaca tgaaggagag 60 

tgagaacctc acccatgtga ctctcttcga 120 

cagcactgct aaggtggtgg tgcctcccaa 180 

agcagagtac gatgagttgg cagaacctca 240 

cttcagaaag gccaacaaag tgggtatttt 300 

tgaagtgacc gtgtgcttca agatgaagca 360 

ccccattgaa gaaagtgacc agggaacaga 420 
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agtcatctgg ctcacccagc atgtggaact 
tccactggag ggcagatccc aaaggacagt 
gctgctgctt cattaggcct tgtttataac 
ctaagaaagt gggagcatag gcaaggcatt 
ctctcacccc tgttgacacc agtaagtctg 
taacagcagc ataattccat cctaggaaag 
tttaccacct gagaaactct gtactgtctc 
cacagatgaa acttaaatga taacccaaag 
tcacaatgta ccaactgctt tctgcattcc 
tcccttcatt gccataatgg ctgccatttt 
aattgtcact ttawctttag tatcatgatg 
ctctcatttg ccctcttttt ctaagtgaat 
tttcccagta aaatatggat cttttaagaa 
gtcaaggggg tagcagattc cattcgtttt 
ctgccacagg ggggcaatct ttatttgtct 
ttaactcagt taagttgttc tgtttgggac 
gacaggttca tttctggaat gcagaaaaca 
aactagcatt ctttccattg atttgaaggg 
aaactggata ttaagaactt tcccccttac 
caaataagac cattttgatt gtaaaccata 
gcctaacagc agacttgctg ttttcacttg 
ttctatgatg ttttctaaaa tgaaacttga 
ctgtaaaagt attgttagta agtggccaag 
accttggtct tgttttaagt cttaaaaaat 
tgggacatag tccttgtaag cttcccttga 
aagacactaa attgtactct aaaagacact 
aattttatga aacagtccta cagagtaata 
catctctaac attatggtaa taacatttag 
aattacagat ttgcagacta tagaaagagt 
aatttttatt tcactacctg ctagagccta 
ggaggaaatg ggcatagagt agagaatagc 
acacatgtca tgcgtttatg gcaggtagct 
agtatgggtc tcatcattcc catacacaga 
tcttcagaag ccaaactaac ttgcagaata 
ataggtttta gtgtaagcta gtattctgtg 
tggtgaatta ggaattgtat ttgttgcctt 
atgctagtca gtatgcacca ccacaggaaa 
ctttggaaac ttaggctaag ttaatttgga 
cttttgkttg aagtgcttat cagcataatg 
cacccttttt ggtccctttt gggacagaga 
tactgttttg ccttattgct taacttaatg 
aaaaa 

<210> 186 

<211> 2178 

<212> DNA 

<213> Homo sapiens 



tagcttgggc ccacttcttc cttaaaaggt 480 
atcaccgtaa acctgcgtta aaatgtggaa 540 
gatgtaccca tgcactacgg aattctattg 600 
gggaacacag ggtagctgct gttgctcttg 660 
tgtctccctc actgaaccct gcacgttgag 720 
gggatgggtg ttccttggaa tggcattgta 780 
ttgatctgat ctcactaagg atcacaatgt 840 
gtagacctgc tgttaatgat ccagcattgg 900 
gttaaatatc atctaacagt ctaaaacata 960 
gccatagatt tccatataac tgaaaaactg 1020 
attggaaaaa cctgtgaagt tgttaaggca 1080 
acaggacacg tattagttgt tcttaatttt 114 0 
gaatttgaga agcaaacaat tacatgtcat 1200 
caatattgcc acaataccca gggattaatg 1260 
tacttcctac cccttccctg ttctgcctct 1320 
ctggaaaaga acccaaagaa aacctgagtg 13 80 
ttttaaaggc tagattttta gaatattctc 1440 
gaaattaact attataatct cttgaatcca 1500 
taagtttaag acttttgtca tgtggtgagt 1560 
aaatagttca gcaagtagcc cacagttctg 162 0 
gtatcctgga gttgggttgc taaccttaat 1680 
taaagtagac caccagctgc accgtgtttt 1740 
agacttgagg aaaatacaga ttttttgttt 1800 
taaagataac attataatgt agaatacaga 1860 
aaatgtttta aatatttagg aagcttttaa 1920 
aaattgtact aattgtacaa aggtcaagcc 1980 
tatgtgatgc agtgtaagaa ggaaaatact 2 04 0 
cctcttagga gttggagcag ggggatgggt 2100 
ttcatttttt tgtgacccca cagagtctca 2160 
ctgtgaaatc actgctccat atttgccagt 2220 
ttcatatgtt tacacgtttg catagactac 2280 
ggtatttatt ccccaaagta ataatgttga 2340 
aacacaaaac actttgatca taaacttttt 2 4 00 
atagagccac tggtttaatg tttcctcaag 2460 
tgttcgtaga aatgattcaa tacctgcagc 2 52 0 
ttttatatta gatgaggtgc aaaaatttta 2580 
gttagatccc attagcactt gaaactacag 2 640 
tttgttactt gattcaccta ctgacctttt 2700 
agctaagkgt catgcatatt tgtgaagaaa 2 760 
ggtactcctt gatctttatg aatgacaggt 2 82 0 
tagtgaaata aagcagacaa agcttgaaaa 2 880 

2885 



<220> 

<221> misc feature 
<222> (2117) 
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<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2132) 

<223> n equals a r t,g, or c 
<220> 

<221> misc feature 
<222> (2158) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2168) 

<223> n equals a f t,g, or c 
<220> 

<221> misc feature 
<222> (2174) 

<223> n equals a,t,g, or c 
<400> 186 

gcttctgtcc tccgtttagt ctcctcctcg gcgggagccc tcgcgacgcg cccggcccgg 60 
agcccccagc gcagcgaccg cgtttgaagg atgacctcta ggaagaaagt gttgctgaag 120 
gttatcatcc tgggagattc tggagtcggg aagacatcac tcatgaacca gtatgtgaat 180 
aagaaattca gcaatcagta caaagccaca ataggagctg actttctgac caaggaggtg 24 0 
atggtggatg acaggctagt cacaatgcag atatgggaca cagcaggaca ggaacggttc 300 
cagtctctcg gtgtggcctt ctacagaggt gcagactgct gcgttctggt atttgatgtg 360 
actgccccca acacattcaa aaccctagat agctggagag atgagtttct catccaggcc 420 
agtccccgag atcctgaaaa cttcccattt gttgtgttgg gaaacaagat tgacctcgaa 480 
aacagacaag tggccacaaa gcgggcacag gcctggtgct acagcaaaaa caacattccc 540 
tactttgaga ccagtgccaa ggaggccatc aacgtggagc aggcgttcca gacgattgca 600 
cggaatgcac ttaagcagga aacggaggtg gagctgtaca acgaatttcc tgaacctatc 660 
aaactggaca agaatgaccg ggccaaggcc tcggcagaaa gctgcagttg ctgagggggc 720 
agtgagagtt gagcacagag tccttcacaa accaagaaca cacgtaggcc ttcaacacaa 7 80 
ttcccctctc ctcttccaaa caaaacatac attgatctct cacatccagc tgccaaaaga 840 
aaaccccatc aaacacagtt acaccccaca tatctctcac acacacacac acacgcacac 900 
acacacacac agatctgacg taatcaaact ccagcccttg cccgtgatgg ctccttgggg 960 
tctgcctgcc cacccacatg agcccgcgag tatggcagca ggacaagcca gcggtggaag 1020 
tcattctgat atggagttgg cattggaagc ttattctttt tgttcactgg agagagagag 1080 
aactgtttac agttaatctg tgtctaatta tctgattttt tttattggtc ttgtggtctt 114 0 
tttacccccc ctttcccctc cctccttgaa ggctacccct tgggaaggct ggtgccccat 1200 
gccccattac aggctcacac ccagtctgat caggctgagt tttgtatgta tctatctgtt 1260 
aatgcttgtt acttttaact aatcagatct ttttacagta tccatttatt atgtaatgct 1320 
tcttagaaaa gaatcttata gtacatgtta atatatgcaa ccaattaaaa tgtataaatt 1380 
agtgtaagaa attcttggat tatgtgttta agtcctgtaa tgcaggcctg taaggtggag 1440 
ggttgaaccc tgtttggatt gcagagtgtt actcagaatt gggaaatcca gctagcggca 1500 
gtattctgta cagtagacac aagaattatg tacgcctttt atcaaagact taagagccaa 1560 
aaagcttttc atctctccag ggggaaaact gtctagttcc cttctgtgtc taaattttcc 1620 
aaaacgttga tttgcataat acagtggtat gtgcaatgga taaattgccg ttatttcaaa 1680 
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aattaaaatt ctcattttct ttcttttttt tcccccctgc tccacacttc aaaactcccg 1740 
ttagatcagc attctactac aagagtgaaa ggaaaaccct aacagatctg tcctagtgat 1800 
tttacctttg ttctagaagg cgctcctttc agggttgtgg tattcttagg ttagcggagc 1860 
tttttcctct tttccccacc catctcccca atattgccca ttattaatta acctctttct 1920 
ttggttggaa ccctggcagt tctgctccct tcctaggatc tgcccctgca ttgtagcttg 1980 
cttaacggag cacttctcct ttttccaaag gtctacattc tagggtgtgg gctgagttct 2040 
tctgtaaaga gatgaacgca atgccaataa aattgaacaa gaacaatgaw aaaaaaaaaa 2100 
aaaagkgggg cggagtntcc cttggggggt anttggtggc aggcgcgttt aagggatngg 2160 
acctggtnca atangctg 2178 



<210> 187 
<211> 1254 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (7) 

<223> n equals a , t , g , or c 
<220> 

<221> misc feature 
<222> (1027) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1110) 

<223> n equals a,t f g, or c 
<220> 

<221> misc feature 
<222> (1156) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1195) 

<223> n equals a,t,g, or c 



<400> 187 

gacgttnttg ctacgtactc 
gtgctcctcc gagctcgctg 
ctgccatgtc ctctgaagaa 
agcaggcact ggaagaccac 
aggaccggga gactcagcgg 
atgcttcagt tgccatgaga 
tggatcatgc aggcaagtct 
gtggtcgcag ctactctaga 
acagtcgacc tggagggtat 
accagggtgg ttatgaccgc 



tttatcaatc gtcttccggc 
ttcgtccggg ttttttacgt 
ggaaagctct tcgtgggagg 
ttcagcagtt tcggacctat 
tccaggggtt ttggtttcat 
gccatgaacg gagagtctct 
gctcggggaa ccagaggagg 
ggtggtgggg accagggcta 
ggatatggat atggacgttc 
tactcaggag gaaattacag 



gcagcccgtc cctgtttttt 60 
tttaatttcc aggacttgaa 120 
gctcaacttt aacaccgacg 180 
ctctgaggtg gtcgttgtca 240 
caccttcacc aacccagagc 300 
ggatggtcgt cagatccgtg 360 
tggctttggg gcccatgggc 420 
tgggagtggc aggtattatg 480 
cagagactat aatggcagaa 540 
agacaattat gacaactgaa 600 
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atgagacatg cacataatat agatacacaa ggaataattt ctgatccagg atcgtccttc 660 

caaatggctg tatttataaa ggtttttgga gctgcactga agcatcttat tttatagtat 720 

atcaaccttt tgtttttaaa ttgacctgcc aaggtagctg aagacctttt agacagttcc 780 

atcttttttt ttaaattttt tctgcctatt taaagacaaa ttatgggacg tttgtagaac 840 

ctgagtattt ttctttttac cagtttttta gtttgagctc ttaggtttat tggagctagc 900 

aataattggt tctggcaagt ttggccagac tgacttcaaa aaattaatgt gtatccaggg 960 

acattttaaa aacctgtaca cagtgtttat tgtggttagg aagcaatttc ccaatgtacc 1020 

tataagnaaa tgtgcatcaa gccagcctga ccaacatggt gaaacccatc tgtactaaac 1080 

ataaaaaaat tacctggcat ggtgggtgtn cgcctgttat ccccagtgac ttgggaagct 1140 

tgaagcaaga aaatcncttg gaacccggga aagcggaagt tgcaatggag ctaanatcgc 1200 

gccactgttc tcccagcctg ggcaacagcg aaacccatct ccaaaaaaaa aaaa 1254 

<210> 188 

<211> 1479 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1464) 

<223> n equals a,t,g, or c 
<400> 188 

caaaaaaaaa agaaaaaaaa atgttgaacc aattgtgaat tacttatgta ttattcattt 60 
ctcatgggga gagtaatgct gttgaagaac attacattgt aaactgcctt catttttggc 120 
tctttgttta tgttcaggtt tagtttacaa acccatttaa gtatggaatg atttatatgg 180 
ggtcaggtgc tccacaaaat agacctatga gaccaaaaat gacctaggct atttagacga 240 
cagcatgaaa cttccacgtt agttctcagt ctataaaggc acttaccggt ctctggtgtg 300 
gtatgaccaa tagaaacacc ttatagtttg ctttggacct cattttggaa aaataatctg 360 
cctttctaat tgttctgcat aggttaaaat gataaattta cattctttga acctatacca 420 
gattgtggtg tccgagtgac cggcacactg tctgacacac agtcagtgtg cacgtatttg 480 
tctgagtgaa tgaggagacc tgagaaaccg gtgacgtggc acagggaagc cagctggccc 540 
aggattccgt acatggccgc aagcagacta acgcgttgac gctaatttaa tgtattttac 600 
ctcacactaa ggtcatgctt gataaagacg ttaaactcaa cttgtaaaat ggtagcccag 660 
tgctatgcca ggagtgggtg ctcattagtg ttgaatgaac acatttgtaa tactacatgt 720 
aattccatct gactgctttg ttaaattttc agttagaacg tagatactgt aaagtccaca 780 
cacacattaa atcttgtttt cctgaaagta tggcatcaaa aatacttgta gaaaaacctt 840 
gtcacaactg atttgaatgt tcctattttc tttgactttg atattggctt gtaatgtctc 900 
ttttcatcat atgtaatatc agtggaacag gcagcgctac tcaagtccta aggattcctc 960 
agtgatcagt gatccagggc cgttcatgaa ccactgggct ggatttgact gttgagtgtg 1020 
gcagttaatg cccctcaaga aatcaaagga tgtcttataa gtgtcttcca aaaaaaagca 1080 
aatgctgaaa tcctattggc aaagtaaact gaaattggct gctatatttt atataatcat 1140 
ttctgcaaat cccatttttt gaatactaat atttgacatg gttaattctt attaatttgt 1200 
tggaattgtt tattgttaat aatgcaaata gataattttt aattatccac aagtaacatt 1260 
tcactgttaa tggtttgaaa taggtgataa gcaaaccaat ttgaaataaa atataaacat 1320 
gtgccattgt attataacac tatacacttt cttgacagtt aaatttaaaa aaaaattttt 1380 
tttggtagca tgtattgtat atgtttatag tatatgtagt aaataaaaat atggccaaaa 1440 
aaaaaaaaaa aaaattactg cggnccgaca agggaattc 1479 



<210> 189 
<211> 3411 
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<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (3097) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3246) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3260) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3358) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3384) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3410) 

<223> n equals a,t,g, or c 



<400> 189 

aaggatctgg gtcaacattt ccctttctgg gataaaaata attgatgaga aaactggggt 60 
aatagagcat gaacatccag taaataagat ttctttcatt gcccgtgatg tgacagacaa 120 
ccgggcattt ggttacgtgt gtggaggaga aggccagcat cagttttttg ccataaaaac 180 
cgggcaacag gctgaaccat tagttgttga tcttaaagac ctttttcaag ttatctataa 240 
tgtaaagaaa aaggaagaag aaaagaaaaa gatagaggaa gccagcaaag cagttgagaa 300 
tgggagtgag gccctaatga ttctagatga ccaaactaac aaactgaaat cgggtgttga 360 
ccagatggat ttgtttgggg acatgtctac acctcctgac ctaaatagtc caacagaaag 420 
caaagatatc ctgttagtgg atctaaactc tgaaatcgac accaatcaga attctttaag 4 80 
agaaaatcca ttcttaacaa acggcatcac ctcctgttct cttcctcgac caacgcctca 540 
ggcatccttc ttgcctgaaa atgccttttc tgccaatctc aacttctttc ccacccctaa 600 
tcctgatcct ttccgtgacg atcctttcac acagccagac caatcgacac cttcttcgtt 660 
tgattctctc aaatctccag atcagaagaa agagaattcg agtagctcgt ctactccgct 720 
gagtaatggg cccctgaatg gtgatgttga ctactttggt cagcaatttg accagatctc 780 
taaccggact ggcaaacagg aagctcaggc aggcccatgg cccttttcaa gttcgcaaac 840 
ccagccagca gtgagaactc aaaatggggt atctgaaaga gaacagaacg gcttctctgt 900 
caaatcctcc ccgaaccctt ttgtgggaag ccctcccaaa ggactgtcca tacagaatgg 960 
cgtaaagcag gacttggaaa gctctgtcca gtcctcacca catgactcca tagccattat 1020 
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cccacctcca caaagtacca aaccaggaag 
tgacttgctt gcatcagaca tctttgctcc 
acccacagga caacctacag ccctgcagcc 
tcctgcccca gtggggcccc tggtgggtct 
aggaccatgg aacacagcat ctttggtctt 
catgatgggt ggtcaacctt caggttttag 
tgtttcaggt tggaaccagc cttcaccctt 
tgtctggggc ccttctgcat ctgtggcacc 
gaatcctttt cagagcaata tttttccagc 
gcactcctct ctcctggtca ctcctcctca 
catctccagt gatgccttca ctgccttaga 
gaaagaaatg tttaaggatt tccaactgcg 
agagcagact tcttctggga ctttgagtgc 
cattcctcag gagaatgcag accatgatga 
caatgaacca ccaaagccag ctcccagaca 
caatgcattt gagaaccctt tctttaaaga 
ttcttctcaa cctgtatctt ctgagatgta 
aattctgaac ttggtctgca gaccatccag 
aaacaaagct gatagccaga cacgttctga 
atctgttgcc ttatttctca ttgcctcttc 
aggttaaagc taaactgaat ctatggcttt 
taagtgtaaa tgaagtacag tagtttccct 
cttctagaac acctgccttc taccctctgg 
atcatactgt tttgaataaa ttttcaaatc 
tttcagagca taaaacctaa aggttatagt 
gcttcagacc atcagttaca gagaatttct 
cttagacact ttggaatcta accacttaag 
tctgaagatc aatttctccc aaggccaaga 
ttgcaaatga gggaagaaca ttattcatct 
cagtcagttt tgctcctggg ttcaagtagt 
cacagggcaa aaaaaaaaaa aaaatctaat 
attctcagta attgctagtc ccaagaacta 
cctgtggaag aggaggccac tctcttgagc 
gagaaattga actcaactca gcaacaaagg 
gctaaatgtg attgtgccaa acacattasg 
gtcctgtggt tttatgttta atggtaatag 
cttcctactc agtcactata aacacagact 
aaatgngcta aactggaggn aactatttct 
ggcacacact ggtttggaca tacttatttc 
aattactcat ttaataactg gagngcagaa 

<210> 190 

<211> 2617 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (8) 

<223> n equals a,t,g, or c 



aggcagaagg actgctaagt cttcagccaa 1080 
tcccgtctca gaaccttcag gccaggcgtc 1140 
caaccctctg gatctcttca aaacaagtgc 1200 
aggtggtgta actgtcacac tccctcaggc 1260 
caatcagtcc ccttcaatgg ctccgggagc 1320 
tcagcccgtc atttttggta caagtccagc 1380 
tgcagcctca actccccctc cagtgcctgt 1440 
caatgcttgg tcaacaacaa gccctttggg 1500 
tcctgctgtg tccactcagc ccccatccat 1560 
gccacctccc agagctggcc ctcccaagga 1620 
cccacttggg gataaagaga tcaaggatgt 1680 
gcagccacct gctgtgcccg cgcggaaggg 1740 
ctttgccagt tatttcaaca gcaaggttgg 1800 
ctttgatgct aatcaactat tgaacaagat 1860 
agtttccctg ccagttacca aatctactga 1920 
ttcttttggt tcatcacaag cctctgtggc 1980 
tagggatcca tttggaaatc cttttgccta 2040 
aggaataaaa aggttggcct tagtagtcaa 2100 
tttctgccct tgttccagct ttgacgtatt 2160 
tacttgtaaa atgcttttca ctttctgtct 2220 
aaataaatta agatcctaaa ctctctagct 2280 
actgaaccct gcctcttgtg tccctggaac 2 34 0 
ttgggagatg cagccaccac atcccttcat 2400 
cttattgttc agagttgttt gggggttctg 2460 
agaacaaggc accttcttaa aagaaatctt 2520 
aaagtaaaat tgaagcaact acaacttctc 2580 
gaccttttta aagagatagc ttctcttctt 2640 
ttgtcctttt ctcccatttc ttgctagcta 2700 
ctcctcccct tttttttctg attctttttt 2760 
attaccaccc tttcacaagc aacagactct 2820 
gattcacaga cagatctgga gcctctcttc 2880 
gaattgcaaa tgggcacaac ctatatcctt 2940 
tgaagttcca gaagagcagt taatgttcaa 3000 
actctatttt gaagagcaac atatcacaaa 3060 
tgcttanttg rggtcagccc caagtagaaa 3120 
ttgatcatat atggcataat tttctatcag 3180 
tgaaatagta ctttaaatgt ccaaatacct 3240 
agggaggtgg aattttggaa ggcatgatca 3300 
taagcacttt tctggttgca ataaggtntt 3360 
aaaaaaaaaa aaaaaaaccn t 3411 
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<220> 

<221> misc feature 
<222> (10) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (18) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (42) 

<223> n equals a,t,g, or c 



<400> 190 

gtggaggncn atgctganaa ctagtggatc ccccgggact gncaggaatt ccccgggcgg 60 
ccctgggaca tcttgctggg gaggcagcgg cggccccagg cccgggtact ccctgcgcgt 120 
cccgcggagc ccggcttccc ggcccagttt ccagcgcccg gaatccttcc actgtctgtc 180 
tctgcccaga gcaacctacg tgcagtaacg ctgactccag agcgcacccg ttgggcgatg 240 
aaggcggcac agcgtcgaaa aaacaaaaga ataagaagaa aacgcggaac agggcctctg 300 
tggcaaatgg aggcgagaag gcctcagaga aactcgcccc agaagaagtt cccctaagcg 360 
ctgaggccca ggcacaacag ttggcccagg aattggcttg gtgtgtggag caactggagc 420 
tgggsctcaa gaggcagaaa cccaccccga aacagaaaga gcagstattg gagcaatccg 480 
aaccctgcgc asmaaaagaa cgcccttgcc ccggaagagg cagctgatgc actccttgtt 540 
tggagactat agggctcaga tggaagccga atggcgtgaa ggccctgcgg gctctcagag 600 
ctgctgctta ttcagcccag gtgcaacctg tagatggagc caccagaaag aagagccaaa 660 
gggtctgcag gcctcgctct atatggagag ccaaagccac tctggacatg cctgatgaag 720 
agtttaggtt caatttcttt tagcgtctcc ccgaacctga aacaatcccc ctcccttggg 780 
gtggtgtagg ggtttgtttt gagtgcagag cctttccagg acttctgttg tcagagaacc 840 
ctggagttgg tctgtccctg gctggtccaa ggatttgtag ctgttgtgaa ggtgtgagac 900 
catcagatag gcaaaagacc ccgttcgttt tctgatgaaa tgttctctct ttcagaagag 960 
agagagaggt gcatttagaa aatatgcaat aaattgaagt gagtgttcaa agtattgtag 1020 
aaggaatatt gtactcagtc tttaggatta gattaagtgg ctgttggtaa caaagattag 1080 
tggagaagct gtataatcgt acactggttt tcacttttga aaggaatccc tgtcaaaggt 1140 
ttagtgctta atgctgttat gtcatattgc cctaatctct atttttgata aaattggata 1200 
aggagtgaaa gagtatgctg accacctatg ttagaggaag tacagaagat gcaggggtgt 1260 
ggtatccctg ggtccagtcc ctcacctggt acctttgtgc atgttgcctt cattcctgag 1320 
caggtatcat cctcagggaa ccagcatggc acctaccagg ccaggctctg ttcttaggag 1380 
caaggagctt cttgcgctaa cagttctggc ctgagacctg gattgagcct tggcagactt 1440 
cttgtctaaa tgttggccat tcagtctcag gccctctgtt ccatggaatt gggaatctcc 1500 
aggtgaccta atcctcattg gtggcttgat gtttgctggt atcttccaaa ctcagttccc 1560 
agactagatt gatacctgga gcccagctgc ctactcagca tttccacttg ggtgcttcat 1620 
aggcatttca aacctgatgt gtttaaaaca cttgattagg ctccggtttt cctttggctt 1680 
ctgcttttca gtgaatggca tgactgccta tgtgggtggc aagccaccca ggtgccgagg 1740 
aaagagactg agggcacgag ctgttccagt ataataaaat atataaaata agaagagtta 1800 
tactagatct agatcataga catgattata tgtgagtatc attaatcatt agtttatagc 1860 
aattactctt tattccaata ttataataat cctcactcta caatcataac ctaggaaaaa 1920 
ccaggccata cagagatagg agccgagggg acatagtgcg aagtggccag aagacaagag 1980 
tgtgagcctt ctcttatgcc yggacagggc caccagaggg cttggtctag cagtaacacc 2040 
agtgtctggg aagatgcctg ttgcaaagtg gaccatggtc tagcagtagc atcagtgtca 2100 
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aggaaaaaca cccactactt agcagactgg gaaaaggagc ctccctttcc ccgggggagt 2160 
ttagagaaga ctactcctcc acctcttgtg gagggcctga catcagtcag gcccgcccgc 2220 
agttatccag aggcctgtct ccctgtgatg ctgtgcttca gtggtcacgc tcctagtccg 2280 
ctttcatgtt ccatcctgta tacctggctc tgccttttag atagcaggag caaattagtg 2340 
aaagtactaa atgtctgata tgcagaaata atggcataag ctgtctctct ctcttctctc 2400 
tctctctgcc tctgctgcca ggcagggaag ggccccctgt ccagtggaca catgacccat 2460 
gtgaccttac ctattattgg agatggttca cattccttac cctgcccctt tgtcttatat 2520 
ccaataaata tcagtgcagc ctggcatttg gggccactac tggtctccgc gtcttggtgg 2580 
tagtggtccc ccaggcccag gtgtcttttc ttttaaa 2617 

<210> 191 

<211> 3144 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (14) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3144) 

<223> n equals a,t,g f or c 
<400> 191 

gaactttata aatngggctt tgcgcgcccc agcccggagt cagaaaggcg aggggcgccg 60 
ggaactggcg tgtgggactc cagacaggag aggctgcgcc ttccccgcac cgggaccttc 120 
gcgacacacc agatcctcgc ccctggctcg cgcgaacgca caggatgacc accaccctcg 180 
tgtctgccac catcttcgac ttgagcgaag ttttatgcaa gggtaacaag atgctcaact 2 40 
atagtgctcc cagtgcaggg ggttgcctgc tggacagaaa ggcagtgggc acccctgctg 300 
gtgggggctt ccctcggagg cactcagtca ccctgcccag ctccaagttc caccagaacc 360 
agctcctcag cagcctcaag ggtgagccag cccccgctct gagctcgcga gacagccgct 420 
tccgagaccg ctccttctcg gaaggggcga gcggctgctg cccamccaga agcagcccgg 480 
gggcggccar gtcaaattcc agccgctaca agacggagct gtgccgcccc tttraggaaa 540 
acggtgcctg taagtacggg gacaagtgcc agttcgcaca cggcatccac gagctccgca 600 
gcctgacccg ccaccccaag tacaagacgg agctgtgccg caccttccac accatcggct 660 
tttgccccta cgggccccgc tgccacttca tccacaacgc tgaagagcgc cgtgccctgg 720 
ccggggcccg ggacctctcc gctgaccgtc cccgcctcca gcatagcttt agctttgctg 780 
ggtttcccag tgccgctgcc accgccgctg ccaccgggct gctggacagc cccacgtcca 840 
tcaccccacc ccctattctg agcgccgatg acctcctggg ctcacctacc ctgcccgatg 900 
gcaccaataa cccttttgcc ttctccagcc aggagctggc aagcctcttt gcccctagca 960 
tggggctgcc cgggggtggc tccccgacca ccttcctctt ccggcccatg tccgagtccc 1020 
ctcacatgtt tgactctccc cccagccctc aggattctct ctcggaccag gagggctacc 1080 
tgagcagctc cagcagcagc cacagtggct cagactcccc gaccttggac aactcaagac 1140 
gcctgcccat cttcagcaga ctttccatct cagatgacta agccagggta gggagggacc 1200 
tcctgcctac tccagcccct accctgcacc cacatcccat accctcttct ccctacccat 1260 
cccattcccc acaggcccta cattaacaag gttaagctca acccctttcc cccagcacct 1320 
cagaatgtgc cctccctctc cccctcataa ccccacctaa cataaggaca agtcaatttg 1380 
tcagtagctt cttctggctt gaaaccccct ccctggattt tatagcccac ttaccatgca 1440 
taacagacaa gtcccatatt ttgtcagtag atgccttttt ttttccggct taagccttaa 1500 
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gtgccaaatc acaagagaaa aagcagtaac 
tctaactttg tcactgtgac tacattacct 
ccggagcctc tgcccatggc ggggtggaga 
cacaactgca ccttccctca tttcagtctc 
ggtggcacct ctccacctgt acccgccccc 
gttgccagac cagggttttg ggggaaacct 
atctgaaccc ctgttgacta atcttgcctg 
gaaaaagcgg acgaagattt tgacttaagt 
ttaagtgggg aggaagggga agctagatgg 
ttccccagtt catatgtgac atctttttaa 
aaagctaaaa aaaaaaaagt aaggggtgag 
tctgtgtaaa acgatttcct gtagaagtag 
gtctatcctt agagcactca cgccatgctt 
ttcagaaatt ggagagcaaa aattttgctt 
ttaacttatc aaaacgtatt tattgccaaa 
tttatcggga tgacaaatcc atagaatata 
taatcttaaa attttgtgac gtgtcttttt 
cttcaacgac attttttgta actttacact 
aaattaattt aaaaaaatgc aaaaaactgt 
tgtgttggac tgcaaattga gtttctttct 
tgtatgtaaa agttctgtga cagtacagaa 
aaggggaaaa aaaaaaaaaa gagaaaccct 
ccactcacag atttgaggtt ctggattcca 
agaactggca cacacacatt aagatgaatg 
gtcgctttct atttctcttt ctttgtgtga 
aacgactatt tgcagtttaa aaatcaataa 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
aaaaaaaggg cggccctttt aaan 



agtttacaga agcaacttag tgccttgtaa 1560 
cttcagcgcc agagggcacc cgtgggcctc 1620 
cccggaacca gcagccccct ccactggcga 1680 
ccgcacactt attcctcctc ccctcttccc 1740 
gccccaccac cccggcccct tggaagagtt 1800 
gtcttgacat tcaaaacctt tttcttcccg 1860 
ggtttgtgta ggtctgcagg aaggaaggct 1920 
gggactttgt gatttaattt tttctttttt 1980 
actaggagag acttgatttt ggtgctaaag 2040 
aaaaaataac aacaaaaaaa aaatgagaga 2100 
cagttaatgg tattcattcc acatacaata 2160 
ctttaatggt ttttgctcta gaataccgta 2220 
tcttccctgg gttttaaact tcatataact 2280 
gtcactgcac atcaatataa aaaagcttat 2340 
ctatgctttt ttttgttaat tttgttcata 2400 
ttcttttatg ttaaattatg atcttcatat 2460 
cctttttttc cacagtttta atatattatt 2520 
tttttggtta ttttatttta aaaaaatgaa 2580 
tggattattt attttagaaa ttcccccctt 2640 
ctttaggcct ttcacaacta ggactgagaa 2700 
ggaaaacaac tttttatgta tagcttctaa 2760 
ttgacttcca cgtgcccatc tcaagacatt 2820 
ggtctggagt tttccaatgt taatgtaaac 2880 
taattattat tcctcttgct ggtcactacc 2940 
atttatttaa aagaaaaaaa aactttttgt 3000 
accccgtttt ttcaagaaaa aaaaaaaaaa 3060 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3120 

3144 



<210> 192 

<211> 2570 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2561) 

<223> n equals a,t,g, or c 



<400> 192 

tcgacccacg cgtccgggag tctttataat acctttgtga tagaagaaaa acatggtttc 60 
aatcagcaga ctttgggatt cttcatgaaa gatgcagtca agaaatttat tgtgactcag 120 
tgcattttat tgcctgtgtc ttcacttcta ctttacatta ttaaaattgg gggygactat 180 
ttttttatwt atgcctggct rttcacatta gttgtktctc tggtkcttgt cacaatytat 240 
gctgattata ttgccccttt atttgacaaa ttcacacctc tgcctgaggg aaagcttaaa 300 
saagaaattg aagtaatggc aaagagtatt gactttcctt tgacgaaggt gtatgttgtg 3 60 
gaaggatcta aacgctcttc ccacagcaat gcttattttt atggcttctt caagaacaag 420 
cgaatagttt tgtttgacac tctactagaa gagtactctg tactaaacaa agacatccag 480 
gaggattctg gcatggaacc ccgcaatgag gaagaaggga acagtgaaga aataaaagct 540 
aaagttaaaa ataagaaaca aggatgtaaa aatgaggagg tactcgctgt actaggccat 600 
gaactggggc actggaagtt gggacataca gtcaaaaata tcattattag ccagatgaat 660 
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tctttcctgt gttttttttt atttgctgta 
tttggttttt atgatagcca acccactctt 
ttttcacctt acaatgaggt tctttctttt 
tttcaagctg atgcatttgc caagaaactt 
atcaaactta acaaagataa cttgggattc 
cattattctc atcctccact gctagagaga 
tgagatgtcc aggatctgtg actgaagaca 
tccagctctt gatgttttta aacttttttt 
gatttaaata catttaatat gtcattttaa 
actgaatgaa ttttgaagct taatgttttt 
ttaccatcaa gttgtaaaat tatttggaaa 
tatggaatct gcatgtgagg tgtttgaggg 
ggaatccttt ctgtgaggtg gaaacagtgg 
aaatctggtc ttactttcat gctgttatga 
gaaaggtaat agttggtaag gccaatgtta 
cctattctac caaattttta atttctttct 
ttctcatagt gctttgaagt tagaaattat 
tggggttttt ttgtttgttt gtttcttttg 
tttcccacgt ggtagatatg atcccattgg 
agtaaataat acatcctttc actcagcaga 
taaaagtggc agaacaggaa agacgaatta 
gaaatactga tgaatctctg tgacattaca 
aagggcagaa gagttttcat ttttattttt 
ttaatcaggc ctgattctac ttttgaaaat 
tttgaaaaca aatgtcatga atgatttcca 
tatctctgtc cactttctga atgagaactt 
aatgcttatt accttctggg catttattcc 
ctgaccataa agtcttttgc tccgctgaca 
taaaaataaa aatctagttt aatactgcat 
gtcctatgct tttattcagc atcctttatc 
cttccttctg tgcctttgaa tacaaatttc 
ccaacgcaaa tgtaaaaaaa aaaaaaaaaa 



ttaattggtc gaaaggagct ttttgctgca 720 
attggactat tgatcatctt ccagtttatt 780 
tgcctaacag tcctaagccg cagatttgag 840 
gggaaggcta aagacttata ttctgcttta 900 
cctgtttctg actggttgtt ctcaatgtgg 960 
cttcaagctt tgaaaactat gaagcaacac 1020 
tttctgatta tttctgtcct ggcagcatgt 1080 
tagaagaaaa attaagtaca gaaaagccca 1140 
aaatgatttt aataattcat ttcttaaaac 1200 
aaaggcatag ttttatcttt gacatctaat 1260 
aatacagaac tcgttttatt tgtatactta 1320 
catatgtttg aaagagggag catcaccaca 1380 
tcctgaatca ttgtgctcac acctaacttg 1440 
tttcacctgg tgaatcagtg ttttaaataa 1500 
tttaaatgaa agtagttaga aaaatgctct 1560 
tccctttctt gctacacagt gatcaagagt 1620 
gtataggata ttttaaatca ttgagttttg 1680 
ttttttggaa aatccgtgtc tttatctttt 1740 
aggtaaattg tagcttcttc tcattcatgc 1800 
gatggccata ttaaacacgt tttgctatgt 1860 
aaaataacat tttttaagcg acataaggat 1920 
gggaaaaaaa tatagttttc tatctctttc 1980 
gtaattttat ctgtaagtca taaatattac 2040 
tacagttctt gaaatgcaga taatgtttac 2100 
gtttttaaag ctatatgttt cactgcttca 2160 
attttgtgcc tagagctctc actcactgat 2220 
aaagtgggat caactgtacg cctttggtat 2280 
tttgggtgat gtcttcacat ggaaatataa 2340 
tatttatttt cctaaggcta aagaggagca 2400 
tgtgacttca tgctctgata actgcctttc 2460 
agttctgcaa aagtgaaaca ttaaacattg 2520 
actcgggggt ncttttg.ggg 2570 



<210> 193 

<211> 1524 

<212> DNA 

<213> Homo sapiens 



<400> 193 

gcgtcgatcg gccggacagg cggcagcgkc 
gtggagtttc ccagcgcccc tcgggtccga 
acctcgctcc tcggcgccat gaccacaacc 
aggaatagct cccgagtttt gcggcctcca 
gatgaaccaa cagaacaacc tgtgaggaag 
cctgaagaaa atcaagcttc ttgggccaag 
gaagacttgg agtcatctgg actgcagaga 
ttcttagatc tgaagggaga aggtgatatt 
agcctggggc agagtgaaga gaagcccgtg 
ccggccccag tgccatccag aagaaatccc 
tagctctgac tgtcctgaac gctgtcgttc 
caacttgagc ctgactgtac atctcttgga 



sgctcctgca gcggtggtcg gctgttgggt 60 
ccctttgagc gttctgctcc ggcgccagct 120 
accaccttca agggagtcga ccccaacagc 180 
ggtggtggat ccaatttttc attaggtttt 240 
aacaaaatgg cctctaatat ctttgggaca 300 
tcagcaggtg ccaagtctag tggtggcagg 360 
aggaactcct ctgaagcaag ctccggagac 420 
catgaaaatg tggacacaga cttgccaggc 480 
cctgctgcgc ctgtgcccag cccggtggcc 540 
cctggcggca agtccagcct cgtcttgggt 600 
tgtctgtttc ctccatgctt gtgaactgca 660 
tttgtttcat taaaaagaag cactttatgt 720 
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actgctgtct tttttttttt tcttttgaag aacaggtttc tctctgtcct tgactcttgg 780 
gtctgtgggc catggcatga -gtgttttcta gtagtagatt ggagggaaag ctttgtgaca 840 
cttagtactg tgtttttaag aagaaataat ttggttccag atgtgttaga ggatcttttg 900 
tactgaggtt tttaacact-t tacttgggtt taccaagcct caactggaca gaccataaac 960 
agtccacagg caccgttcct gccaggcccc aacccacagg gagtctctcc gcagagcctt 1020 
cttggtgttg ccctaacttg ccagtggcct ttgctcagag cctcctcctg tgacatgtga 1080 
acaatgaaga ggcctgcgcc tcctgccttg ccgcctgcaa agcaaagaaa ctgcctttta 1140 
ttttttaacc ttaaaaagta gccagatagt aacaagactg gctggctgat gagcaaagcc 1200 
tttgctctca cgcagaggaa ggcttggatg tacaatgaaa ctgcctggaa ctaaaagcag 1260 
tgaagcaagg gaggcaatca cactgaagcg ggtcttcctc caggaacggg gtcccacagg 1320 
cgtgttgttt taaataacct gatgctgtgt gcatgatgct ggtgcttgac catgaaagga 1380 
aagtctcatc cttaaaatgt gttgtacttc acaatcctgg actgttgctt caagtaaaca 1440 
atatccacat tttgaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1500 
gggcggccgc tcgcgatcta gaac 1524 



<210> 194 

<211> 1678 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (621) 

<223> n equals a,t,g, or c 



<400> 194 

agctttcgta ggccagtagc aatgttgtgt 
aaaaaagaga gcatgtttaa attgaaatgg 
ttcaatgcca ccggtaactt aggttttacc 
aaaatcttgg atgaaaggtg ctatgtaaat 
aaaataatgc acaacagaaa tatctaaaac 
tgtcataact ccctgggatt caagtagcac 
acaattgcat gtcaaaaaat gtacattcat 
tatgttatgg ctaaatacag ttagtgggta 
tgcacaacta gaacacatcc cagaacaatt 
tgtagcccaa tgagggcgaa tgacattcca 
aaaatacaga acatgctggg nttaagtgca 
aacgtgtaaa gtactgaatc tgagtaggct 
ccaagggaac acattgagac tacaaaaata 
ttttcatacc atttcaagaa acractagac 
ccagtatacc ttgagaagca aactttgtag 
gccaaacaat aataaagcca actggaaacg 
ggcctgacat gctttaaatt atctggctgt 
aactgaagaa tcaatataca gggtaatagc 
gatctgtcca tgtggaaatg ctttcatcca 
cacaaaacag gtttgtatgt agcacctttc 
atcactgtgc atattataga gttgtagcca 
tcttaatggt ttatgtcagg aaatgaaaaa 
ggagtaataa tgtatactaa atgacttttg 
tttttgtgtt tttcttttca gctacactta 
gaatgaatac aaaaggagcc cattttataa 



tcacagtcta atttccaaaa gaccatcaat 60 
aacttagaga acttgagctt acttacgtac 120 
accaaatgct gttaacatta aatcattttg 180 
ggaaatacaa aggattctta ctaacataca 240 
cttttccgta gactttgaaa catctctctc 300 
attggtaata ggtatcagag cagtctagag 360 
ttttaggtgg ataaaagtaa acatagaaat 420 
acttagattt atattagcta gcatctaatt 4 80 
actgaaaagc tgaaatttaa tgggtggtga 540 
gcttgacctc tccagaacac ttaatatcct 600 
ttagtgcttc aagcagaaaa tgctgaaaac 660 
gaccctgaga agggacaatt aaagagacaa 72 0 
tgaataatct caattatatt catcacactt 780 
agtagtaacc acatgaatat tttactttct 840 
gaagccactc ttctccccta aacaacttct 900 
aatcggagcc attttcattt tcctaaccgg 960 
attctaaatc aacacctaac ccctcaagga 1020 
tttggctcag agctccaata atgtgcttca 1080 
aatttttaaa ttggtggtta ccaaagagtt 1140 
atgcaaggca tgcaaaaagc ctattttaaa 1200 
cctcacaatg aagtactaca gcctgtgctg 1260 
gatactgtac caaatctgga attacaatgg 1320 
tattttaagt tactttttgt gagtggtgaa 1380 
gtcctgagat gtattttttc tttaagtctt 144 0 
tataaacctt gatgtacatg ttgagatatt 1500 
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tggacaatga aaatgcctta aaaggaatgc atatggataa agttgcactt ataacaccct 1560 
tcaacaaaat ctaattttaa attgtctttt tcttttctat taagggtttt ctttttcagt 1620 
gtctaccatt gtacttataa ctgttattaa atacaatggt agacactgaa aaaaaaaa 1678 

<210> 195 

<211> 2824 

<212> DNA 

<213> Homo sapiens 

<400> 195 

ggcgaacgcc gcgaccccag cggacccgcg gcccagcctt gatcccccaa ccccgggggc 60 
tggcatgagc ggcccctcgg cggcaccgtg gggcggtgga gtcgcctccg cctgatcccc 120 
ggcctgtcgc ccgaccccac ctcgccaacc gaggcggacc gcggagtgtg cgaacgaccc 180 
caccgctgct ttctcctccc ccagatcacg caccccagct ccggaagatg gggaactgcc 240 
tcaaatcccc cacctcggat gacatctccc tgcttcacga gtctcagtcc gaccgggcta 300 
gctttggcga ggggacggag ccggatcagg agccgccgcc gccatatcag gaacaagttc 360 
cagttccagt ctaccaccca acacctagcc agactcggct agcaactcag ctgactgaag 420 
aggaacaaat taggatagct caaagaatag gtcttataca acatctgcct aaaggagttt 480 
atgaccctgg aagagatgga tcagaaaaaa agatccggga gtgtgtgatc tgtatgatgg 540 
actttgttta tggggaccca attcgatttc tgccgtgcat gcacatctat cacctggact 600 
gtatagatga ctggttgatg agatccttca cgtgcccctc ctgcatggag ccagttgatg 660 
cagcactgct ttcatcctat gagactaatt gagccagggt ctcttatctg acttcaagtg 720 
aaccaccatt ttggtgtttt gatcttttgt cactgagccc aaagagccag ggattaggaa 780 
ttaagatcgt gcacaaaagt ttccttaaaa ttcctggatg gctgcagatg ttgggggaaa 84 0 
aagtacgtga tattttagaa acttagtggg aaaagtagga tggtattttt atgtaaagcc 900 
ttgacccaat gtttaaaaat ataattgtat ttagatcttg ttattgctcc agtacatagg 960 
aattgtgtaa agtgttaaca gcagctgtat ttgtttaaat tgtgtgtatt gaagattagg 1020 
aaaaagatag tagttatttt tcctaaatga aataactttc ttctcttccc cttccccacc 1080 
cgaattcttt tctgaagttg ctggcatttg ggtcaaggtt ttattaaaag ctacatttta 1140 
taacactggc acacacaaaa aagtagtttt aagcttgttt gcacagttct ttttttccat 1200 
tggaaatgga attcattgcc ttaggtcttt ttaaatagtg tattattatc gttggggctg 1260 
gctctatgct tgaaaaccag tttatttata acctgttata agtgctatat tctgtttgca 1320 
gttaggaaat gcagaattca aagtgatctc ctagcttgta agcaaactga gatgcactat 1380 
cccttttcta taaaaaataa gttaatgtgt caagaaacca actctattaa ggtggggttt 1440 
aatattaccc tttcctatgt gttttatcta attattttgg ttgttaatat ggtgataatg 1500 
gaaagtcaag ttaaatttta aatattaaga attctgattt attgagattg aattatgcca 1560 
ccacgtttat gtaaaaatga aggtggcacc gtggtgagac ctaatgagaa atagttactc 1620 
agttgtaaaa attttgattt attctctttc ttctgacctc cttgcctctt gtcttgaacc 1680 
atagcaaaag gatactgcat ctctcattac tgtagtgctg aggttattga agttatacaa 1740 
aacacatctc agtctctgtt tcttggaaag gtatctatta catcctgcta gctgactgac 1800 
aaaactaagc agggagaata aagataattg tattttatgt tttgcacaca aacgcagaat 1860 
ttgtataacc atatgacttc atagttgtga tctcaaaaaa gaaggaattt ctcctttgtt 1920 
tcttgcagtt aatgtaagaa tactttaaat ctctaagctt ctgaagtgtt agaggtagag 1980 
atggtctagt aaagatgtag tagtaatgtt ttatccattt agcatgtgtt tattttttca 2040 
tatgtactca aaggtgactt attggttcac ctcagtgata ttacagctaa aaaaatcatt 2100 
cattagcaaa aggaaaagtg gtctcaacct aacatcagaa gtgtttctta ttattatttt 2160 
atattgagtt gaatattgaa ctctaacagt tttctacata caaaacacag tgtcatgaag 2220 
gttattcata attgcattat agaggaatgt agtatgtcat aagtactttg taaagatttg 2280 
acattcaact gtagtatcca tatgttgctt aaatttcctt atgagcccca tgatggaaag 2340 
acttaaagat gaatttgaga aaaattgaaa gaaattagat tatcaggttc tgttaaattg 2400 
ttacatgtat cttgcttaaa tttctgttta ttaatttata tccacccaag tacataaagc 2460 
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aaatttggag gaaacaactg aagttgtgca atattttctg ataattgctt tttttattct 2520 
tgtgttttct acttaaacat aatgtctgtg tcatcaagta ttatagtcag acttttcttt 2580 
ttttctagat tgttaaaatt ggcaaatgaa cttttttaaa aatcatcttc catgttgcag 2640 
ttagtctttc ttttcattac aagtctttca cagaagtttg gtggtaatat tgaaagaact 2700 
rgcattgggc agaatgtgtc ttttttaggc actttatatt ctcaacatac aatgttaaga 2760 
accatcaatt ttgactttta ctaagttgtt aaataaagtt ataatacagc tgtgaaaaaa 2820 
aaaa 2824 

<210> 196 
<211> 4260 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (4155) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (4199) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (4209) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (4254) 

<223> n equals a,t,g, or c 



<400> 196 

ggacaggtac aaggaaactc cagtataaaa ctagaactgg atgcttcaaa gaaaaaagaa 60 
tcaaaagacc atcagctcct acgctatctt ttagataaag atgagaaaga tttaagatca 120 
actccaaacc tgagcctgga tgatgtaaag gtgaaagtgg aaaagaaaga acagatggat 180 
ccatgtaata caaacccaac cccaatgacc aaacccactc ctgaggaaat aaaactggag 24 0 
gcccagagcc agtttacagc tgaccttgac cagtttgatc agttactgcc cacgctggag 300 
aaggcagcac agttgccagg cttatgtgag acagacagga tggatggtgc ggtcaccagt 360 
gtaaccatca aatcggagat cctgccagct tcacttcagt ccgcactgcc agacccactt 420 
ccaggctaaa tagattacct gagctggaat tggaagcaat tgataaccaa tttggacaac 480 
caggaacagg cgatcagatt ccatggacaa ataatacagt gacagctata aatcagagta 54 0 
aatcagaaga ccagtgtatt agctcacaat tagatgagct tctctgtcca cccacaacag 600 
tagaagggag aaatgatgag aaggctcttc ttgaacagct ggtatccttc cttagtggca 660 
aagatgaaac tgagctagct gaactagaca gagctctggg aaattgacaa acttgttcag 720 
gggggtggat tagatgtatt atcagagaga tttccaccac aacaagcaac gscacctttg 780 
atcatgggaa gaaagaccca acctttattc ccagccttac tcttctcctt ctcctactgc 840 
caatctccct agccctttcc aaggcatggt caggcaaaaa ccttcactgg ggacgatgcc 900 
tgttcaagta acacctcccc gaggtgcttt ttcacctggc atgggcatgc agccaggcaa 960 
actctaaaca gacctccggc tgcacctaac cagcttcgac ttcaactaca gcagcgatta 102 0 
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cagggacaac agcagttgat acaccaaaat cggcaagcta tcttaaacca gtttgcagca 1080 
actgctcctg ttggcatcaa tatgagatca ggcatgcaac agcaaattac acctcagcca 1140 
cccctgaatg ctcaaatgtt ggcacaacgt cagcgggaac tgtacagtca acagcaccga 12 00 
cagaggcagc taatacagca gcaaagagcc atgcttatga ggcagcaaag ctttgggaac 12 60 
aacctccctc cctcatctgg actaccagtt caaatgggga accccgtctt cctcagggtg 1320 
ctccacagca attcccctat ccaccaaact atggtacaaa tccaggaacc ccacctgctt 1380 
ctaccagccc gttttcacaa ctagcagcaa atcctgaagc atccttggcc aaccgcaaca 14 40 
gcatggtgag cagaggcatg acaggaaaca taggaggaca gtttggcact ggaatcaatc 1500 
ctcagatgca gcagaatgtc ttccagtatc caggagcagg aatggttccc caaggtgagg 1560 
ccaactttgc tccatctcta agccctggga gctccatggt gccgatgcca atccctcctc 1620 
ctcagagttc tctgctccag caaactccac ctgcctccgg gtatcagtca ccagacatga 1680 
aggcctggca gcaaggagcg ataggaaaca acaatgtgtt cagtcaagct gtccagaacc 1740 
agcccacgcc tgcacagcca ggagtataca acaacatgag catcaccgtt tccatggcag 1800 
gtggaaatac gaatgttcag aacatgaacc caatgatggc ccagatgcag atgagctctt 1860 
tgcagatgcc aggaatgaac actgtgtgcc ctggagcaga taaatgatcc cgcactgaga 1920 
cacacaggcc tctactgcaa ccagctctca tccactgacc ttctcaaaac agaagcagat 1980 
ggaacccagg acaagaagac agaagagttc ttctctgtgg tgactacaga ctagaggaat 2 040 
gctctacagg tgcaacaggt tcaggtgttt gctgacgtcc agtgtacagt gaatctggta 2100 
ggcggggacc cttacctgaa ccagcctggt ccactgggaa ctcaaaagcc cacgtcagga 2160 
ccacagaccc cccaggccca gcagaagagc ctccttcagc agctactgac tgaataacca 2220 
cttttaaagg aatgtgaaat ttaaataata gacatacaga gatatacaaa tatattatat 2280 
atttttctga gatttttgat atctcaatct gcagccattc ttcaggtcgt agcatttgga 2340 
gcaaaaaaaa aaaaaaaaaa aaaaaaagga gtttgctttt gtcgggagat tgaaagatgt 2400 
ttttgtttct ttctttgtaa aggccttgga tattgaaaaa ataccaaggc agaacagttg 2460 
gacaatctat ttcttgagcc aaatttaatt attcttattt ttgtaatcag tcattggctt 2520 
cttatctgga tgaaggcttt tggaggagaa ccaaaacgac aagttccaag aagaagatga 2580 
agctccgcct ccgccgctta gtcccaaccc tgcccaggaa gaagggcccg tggggctttg 2 640 
cctgtgcccg tccaccaaag gctgtcatgt gtctcgaaat cagcagccct ccccatccca 2 700 
atcccaggca gcttgtgtgt acaatcagct tctctagcaa ctctgtatct gttggcttca 2760 
agagaatatt ttgcctccac atatgtaccc cttctccttt ttttaaagat ggatttaaac 2 82 0 
caagatgcct ccaggaaaga ggacgaaatg agtatattca cagaggaatc caaaaaatac 2 880 
agtttggggg aaaatgcaat aatttttgat gagatgggtg aaggacaaga agtgagttgt 2940 
gtcaattatt gtagatacaa ttttctgatt aaatctggaa aaataaaagg cagcctgttt 3000 
tttctgcttt tattgtatta acagctgagg tagctaaagt tatttaaaat aaaattaaat 3060 
ttatgatcca agtagcttat ttttcccttt aaatctcatt gtaaatatat ttgatttctt 312 0 
gtagaaattg atttccttct gtttaatttt atgcttttat tatactcttg atttttctaa 3180 
atttgtgtgt gaaatataac attgattgaa ttgcagttac atttggttag taatatttca 3240 
ttattttaat aactgtgatg tcatgtatgg atttactttg gggttcaaat caaaatgtca 3300 
ctgccagaaa gagctgttcc agctgatcta gagcatactg ccctagagtg tccctgggat 3360 
catctgaaca gaagtgcaca ggctacttgt acagagaaaa aattaatact caaaggaaat 3420 
cttcattttt tagattgact ttgggaattt gaattttcat cagtgcaaat ataaatttct 3480 
ctatcctgct ctgaggctaa ttggtaccat attttccctt tgtgtcttgt gactctgcca 3540 
catcccatct catcctggcc tctgagtcaa gaacccagtg aactgacttt ctagttctag 3600 
aagttccgct gcaaggccag gaaagcttga gaaaggtatt gtggaagaag caaaggtaga 3660 
cccccatcac tcacctttgt ctgcatccct gggcctgtga atgatgacag cacctgacat 3720 
tctgcaccag ctacctctgc ctccatggca gagaaaaggc cataagaaca gtggaagagg 3780 
agcatggact cagacttcaa ggaagaagcc atttccccag gtccttcctt ctgcatctca 3840 
ccacccctag ttacaaataa ctccattgaa cagcatctat tcagaaacta tgccgaataa 3900 
aaagattggt ggaagggctc atgtggttag caactatgaa acagaaatag gacactcagt 3960 
tacaaacatt atctccttta gtttttcaga aaatgcatcc mtgatttcat tcatttccag 402 0 
cttgaaagcc agccatatta ctctagtccc taccaaactg ctctagaagg tcatttccat 4080 
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tttgtttgtg gatattttag gacgcggcag actttcaggg aagtttcacc ttttaacttt 4140 
caggcatttc caganggaag ttttcccgga actcagtggc tttttggcat aagggaacnt 4200 
aggaaaaana aagttaaggg gaaattgggg agaaggctaa catccttccc ccantcccaa 4260 

<210> 197 

<211> 3117 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (164) 

<223> n equals a,t,g, or c 
<400> 197 

agtgtattta atcggttctg ttctgtcctc tccaccaccc ccacccccct ccctccggtg 60 
tgtgtgccgc tgccgctgtt gccgccgcag cctcgtcagc ctgcgcagcc cctcacagga 12 0 
ggcccagccc gagtgcagtc cagaagcccc cccagcggag gcgncagagt aaaagagcaa 180 
gcttttgtga gataatcgaa gaacttttct cccccgtttg tttgttggag tggtgccagg 240 
tactggtttt ggagaacttg tctacaacca gggattgatt ttaaagatgt ctttttttat 3 00 
tttacttttt tttaagcacc aaattttgtt gttttttttt tttctcccct ccccacagat 3 60 
cccatctcaa atcattctgt taaccaccat tccaacaggt cgaggagagc ttaaacacct 42 0 
tcttcctctg ccttgtttct cttttatttt ttattttttc gcatcagtat taatgttttt 4 80 
gcatactttg catctttatt caaaagtgta aactttcttt gtcaatctat ggacatgccc 54 0 
atatatgaag gagatgggtg ggtcaaaaag ggatatcaaa tgaagtgata ggggtcacaa 600 
tggggaaatt gaagtggtgc ataacattgc caaaatagtg tgccactaga aatggtgtaa 660 
aggctgtctt tttttttttt tttaaagaaa agttattacc atgtattttg tgaggcaggt 720 
ttacaacact acaagtcttg agttaagaag gaaagaggaa aaaagaaaaa acaccaatac 780 
ccagatttaa aaaaaaaaaa acgatcatag tcttaggagt tcatttaaac cataggaact 84 0 
tttcacttat ctcatgttag ctgtaccagt cagtgattaa gtagaactac aagttgtata 900 
ggctttattg tttattgctg gtttatgacc ttaataaagt gtaattatgt attaccagca 960 
gggtgttttt aactgtgact attgtataaa aacaaatctt gatatccaga agcacatgaa 102 0 
gtttgcaact ttccaccctg cccatttttg taaaactgca gtcatcttgg accttttaaa 1080 
acacaaattt taaactcaac caagctgtga taagtggaat ggttactgtt tatactgtgg 1140 
tatgtttttg attacagcag ataatgcttt cttttccagt cgtctttgag aataaaggaa 1200 
aaaaaatctt cagatgcaat ggttttgtgt agcatcttgt ctatcatgtt ttgtaaatac 12 60 
tggagaagct ttgaccaatt tgacttagag atggaatgta actttgctta caaaaattgc 1320 
tattaaactc ctgcttaagg tgttctaatt ttctgtgagc acactaaaag cgaaaaataa 1380 
atgtgaataa aatgtamaaa tttgttgtgt ttttttatgt tctaataata ctgagacttc 1440 
taggtcttag gttaattttt aggaagatct tgcatgccat caggagtaaa ttttattgtg 1500 
gttcttaatc tgaagttttc aagctctgaa attcataatc cgcagtgtca gattacgtag 1560 
aggaagatct tacaacattc catgtcaaat ctgttaccat ttattggcat ttagttttca 162 0 
tttaagaatt gaacataatt atttttattg tagctatata gcatgtcaga ttaaatcatt 1680 
tacaacaaaa ggggtgtgaa cctaagacta tttaaatgtc ttatgagaaa atttcataaa 1740 
gccattctct tgtcattcag gtccagaaac aaattttaaa ctgagtgaga gtctatagaw 1800 
tccatactgc agatgggtca tgaaatgtga ccaaatgtgt ttcaaaaatt gatggtgtat 1860 
tacctgctat tgtaattgct tagtgcttgg ctaatttcca aattattgca taatatgttc 1920 
taccttaaga aaacaggttt atgtaacaaa gtaatggtgt tgaatggatg atgtcagttc 1980 
atgggccttt agcatagttt taagcatcct tttttttttt ttttttttga aagtgtgtta 2040 
gcatcttgtt actcaaagga taagacagac aataatactt cactgaatat taataatctt 2100 
tactagttta cctcctctgc tctttgccac ccgataactg gatatctttt ccttcaaagg 2160 
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accctaaact gattgaaatt taagatatgt atcaaaaaca ttatttcatt taatgcacat 2220 

ctgttttgct gtttttgagc agtgtgcagt ttagggttca tgataaatca ttgaaccaca 2280 

tgtgtaacaa ctgaatgcca ratcttaaac tcattagaaa aataacaaat taggttttga 2340 

cacgcattct taattggaat aatggatcaa aaatagtggt tcatgacctt accaaacacc 2400 

cttgctacta ataaaatcaa ataacactta gaagggtatg tatttttagt tagggtttct 2460 

tgatcttgga ggatgtttga aagttaaaaa ttgaatttgg taaccaaagg actgatttat 2520 

gggtctttcc tatcttaacc aacgttttct tagttaccta gatggccaag tacagtgcct 2580 

ggtatgtagt aagactcagt aaaaaagtgg atttttaaaa ataactccca aagtgaatag 2640 

tcaaaaatcc tgttagcaaa ctgttatata ttgctaagtt tgttctttta acagctggaa 2700 

tttattaaga tgcattattt tgattttatt cactgcctaa aacactttgg gtggtattga 2760 

tggagttggt ggattttcct ccaagtgatt aaatgaaatt tgacgtatct tttcatccaa 2820 

agttttgtac atcatgtttt ctaacggaaa aaaatgttaa tatggctttt ttgtattact 2880 

aaaaatagct ttgagattaa ggaaaaataa ataactcttg tacagttcag tattgtctat 2940 

taaatctgta ttggcagtat gtataatggc atttgctgtg gttacaaaat acttcctctg 3000 

ggttataata atcatttgat ccaattccta ttgcttgtaa aataaagttt taccagttga 3060 

tataaaaaaa aaaaaaaaaa aaaaaaaagg gcggccgctc gcgatctaga actagtc 3117 

<210> 198 

<211> 2483 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (59) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (149) 

<223> n equals a,t,g, or c 
<400> 198 

cgcctgcagg taccggtccg gaattcccgg gtcgacccac gcgtccgggt aaagctgtnc 60 
ctattcctcc acatccaata tacattccgc cttctatgat ggaacatacg cttcccccac 120 
ctccatccgg actgcctttt aatgcgcanc tagagagcgg ttaaaaaacc ctaatgctcc 180 
tatgttaccg ccacctaaaa acaaagagga ttttgagaag actctgtcgc aagccatagt 240 
caaagtggtt atcccaacag aaaggaattt gctcgccctg atacatcgaa tgatagagtt 300 
tgttgtacgt gaagggccaa tgtttgaagc tatgrttatg aacagagaaa tcaacaatcc 360 
tatgttcagg ttcttatttg aaaaccagac accagcccat gtttactata ggtggaagct 420 
ttattctatt ctgcagggag attctccaac taaatggcgg acggaagatt ttcgtatgtt 4 80 
caaaaatgga tctttttgga ggccaccacc attaaatccg tacttgcatg gaatgtcaga 540 
agagcaagaa acagaagctt ttgtagagga acctagtaaa aagggagcac ttaaggaaga 600 
acagagggat aaattggaag aaatcttgcg gggattaact ccaaggaaaa atgatattgg 660 
agatgcaatg gttttctgtc ttaataatgc tgaagctgct gaagaaatag tggattgcat 72 0 
tactgagtcg ttgtccatct taaagacacc ccttcctaaa aagattgcca gattatattt 7 80 
ggtttctgat gttttgtaca actcttcagc caaagttgct aatgcttcat attatagaaa 840 
attttttgaa acaaagttat gtcagatatt ttcagacctc aatgccacct atcgtacaat 900 
tcaaggccat ttacaatctg aaaactttaa gcaacgggta atgacttgct tcagagcatg 960 
ggaagattgg gcaatttatc cagaaccatt tttgatcaaa ctacaaaata ttttcttagg 1020 
acttgtaaat attattgaag aaaaggaaac agaggatgtt ccagatgacc ttgatggtgc 1080 
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ccccatcgag gaagagcttg atggtgcacc tctggaagat gtagatggaa ttcctattga 1140 
tgctactccc atcgatgatc ttgatggagt ccctataaaa agtcttgatg atgatcttga 1200 
tggagtgcct ttggatgcaa ctgaagactc aaaaaagaat gagcctatat ttaaagttgc 1260 
cccatcaaaa tgggaagctg tggatgaatc tgaattggaa gcacaggctg ttacaacttc 1320 
taaatgggaa ttatttgacc agcatgaaga atcagaagaa gaagaaaatc aaaatcaaga 1380 
agaagaaagt gaagatgaag aagatactca aagttccaaa tctgaagaac atcatttgta 1440 
ctctaatcca atcaaagaag aaatgactga gtctaagttc tctaagtact ctgaaatgag 1500 
tgaggaaaaa cgagccaaac ttcgtgaaat tgagctcaaa gttatgaagt ttcaggatga 1560 
attggaatct gggaaaagac ctaaaaaacc aggccagagt tttcaggagc aagtagaaca 1620 
ctacagagat aaacttcttc aacgagagaa agagaaagag ttagaaagag aacgagaaag 1680 
agacaagaaa gataaagaaa aattggaatc tcgctccaaa gacaagaagg aaaaagatga 1740 
gtgtactccg acaaggaagg aaaggaagag gcgacacagt acatccccca gcccatctcg 1800 
cagtagcagt ggtagacgag tgaaatcccc atcaccaaaa tcggagcgat cagagcgttc 1860 
agaaagatct cataaagaga gctcacggtc caggtcatct cacaaagatt ctcctagaga 192 0 
tgttagcaaa aaagccaaaa gatcaccatc tggttcaagg acacctaaaa ggtctaggcg 1980 
atcacggtct agatctccta aaaaatcagg aaagaagtcc agatcccagt ccagatctcc 2040 
acacaggtct cataaaaagt caaagaaaaa caaacactga cgtaaatttt taagatgctg 2100 
tcacttattg gaaatgcgat ttgttttgtg cctgaacggt ctgtttttta aaaaaacaaa 2160 
aaatcaaatg aaagagcatt cctggggttt tttgtttgtt tgtgtatgca tgtgtaaact 2220 
catgagcaac tgcatctgta gatctgtcat tgttttatat tgtgtaaatt actttcattg 22 80 
tggctatttc tcaagatgaa atttttattg ttctaatgga tttcatcaga aatgtgtata 2 340 
atggatctgc tgacagtagt agtattttgt tttaggatgt tgtgacttag caaaaataat 2 4 00 
acagatgtct tccccccttt tgtagctttg acaatttgaa ttagatttca aataaaatct 2460 
gaacagaaaa ctaaaaaaaa aaa 2483 



<210> 199 

<211> 1238 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (634) 

<223> n equals a r t,g, or c 
<220> 

<221> misc feature 
<222> (1209) 

<223> n equals a,t,g f or c 



<400> 199 

ggcacgagag aagaggcctg tggacagaac 
gaagagctgg ggctggggtt ggggctgggg 
tgggatggag gtcacgggcc gggaaggggg 
aacagagaga cagtggctct gggtttaggc 
tgtcccccaa gagtccccgt ggagaaggcg 
tgaktgccct ggtgargggt atctactctg 
aaggcatcag atgggccggc gcgatgctcc 
gggaaggggt gagggctgag gccaggccat 
tggactccct ggtggtgtgc gaggtagacc 
kcttccgaaa agagacagac aatgcagcca 



aatcatggtc aggggccagg ggttctatgg 60 
cttggaggac acctgggcga agtcaggcta 120 
cccaactgtg gtgaacagcc cggctggaag 180 
tcaggaagtg gatctctgca cctccttgag 240 
ggaacccagc ctctgctccg ccccccaagc 300 
tgggaagggt gccttttctc aatgttcaca 360 
tcttcattag tggatggaga aacaggtttg 420 
ttcagctctt cctgggtccc tccggcagtc 480 
cagagctaac agaaaagctg aggaaattcc 54 0 
tcataatgaa ggtggacaaa gaccggcaga 600 
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tggtggtgct ggaggaagat ttcaggtgat gggntggggt gattgggact gggaggtaca 660 

gggtgtgcga ggtagaccca gagctaacag aaaagctgag gaaattccgc ttccgaaaag 720 

agacagacaa tgcagccatc ataatgaagg tggacaaaga ccggcagatg gtggtgctgg 7 80 

aggaagaatt tcagaacatt tccccagagg agctcaaaat ggagttgccg gagagacagc 84 0 

ccaggttcgt ggtttacagc tacaagtacg tgcatgacga tggccgagtg tcctaccctt 900 

tgtgtttcat cttctccagc cctgtgggct gcaagcsgga acaacagatg atgtatgcag 960 

ggagtaaaaa caggctggtg cagacagcag agctcacaaa ggtgttcgaa atccgcacca 1020 

ctgatgacct cactgaggcc tggctccaag aaaagttgtc tttctttcgt tgatctctgg 1080 

gctggggact gaattcctga tgtctgagtc ctcaaggtga ctggggactt ggaaccccta 114 0 

ggacctgaac aaccaagact ttaaataaat tttaaaatgc aaaaaaaaaa aaaaaaaaaa 1200 

aaaaaaccng gggggttttt ttggggggcc cggggccc 1238 

<210> 200 

<211> 640 

<212> DNA 

<213> Homo sapiens 

<400> 200 

gttacccggg gcaacagctg agccgtctgg gaagggatgc atctgaaaaa acactatatc 60 

caacaactca gatatggcag aagtgaagtc aatgttccgg gaagttcttc caaagcaagg 12 0 

gccactgttt gtggaagata taatgacaat ggtgctgtgt aaacccaaac ttttaccctt 180 

aaaatctctg actctggaaa aactagagaa aatgcatcaa gcagcacaga atacaattcg 24 0 

ccaacaagaa atggcagaaa aggatcaacg gcaaataacc cactgaatga taactgagca 300 

ctttagggaa caacctgcct tatctactat ttaacaataa ctagaaaata tgcttctgtg 360 

tgctgaaagt agtatgtgtt atcaataaaa ttgatagtat tcatagaaat acaaaaatat 420 

ccaagattga tgaaatttgt attgtgaatg taaacactct ggtttgtatt gaacmtaaac 480 

agttaaacta tgaaccmagt tttatggggt ttaagtcatg tttttagaat tgcaaattaa 540 

attatttgtt caccattcct attgctatct tttatagata acattcttgg gatcttttat 600 

agcattcttg ggcacaaggg attaaataca acttttatat 64 0 

<210> 201 

<211> 1439 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (3) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1437) 

<223> n equals a,t,g, or c 



<220> 
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<221> misc feature 
<222> (1439) 

<223> n equals a,t,g, or c 
<400> 201 

nangcgggcc cccgaagtat caggtgtcct ctcatattcc tgccccctgt cagtggaact 60 

gcagatgtct ttttccggca gattttggct ctgactggat ggggttaccg ggttatcgct 120 

ttgcagtatc cagtttattg ggaccatctc gagttctgtg atggattcag aaaactttta 180 

gaccatttac aattggataa agttcatctt tttggcgctt ctttgggagg ctttttggcc 240 

cagaaatttg ctgaatacac tcacaaatct cctagagtcc attccctaat cctctgcaat 300 

tccttcagtg acacctctat cttcaaccaa acttggactg caaacagctt ttggctgatg 360 

cctgcattta tgctcaaaaa aatagttctt ggaaattttt catctggccc ggtggaccct 420 

atgatggctg atgccattga tttcatggta gacaggctag aaagtttggg tcagagtgaa 4 80 

ctggcttcaa gacttacctt gaattgtcaa aattcttatg tggaacctca taaaattcgg 540 

gacatacctg taactattat ggatgtgttt gatcagagtg cgctttcaac tgaagctaaa 600 

gaagaaatgt acaagctgta tcctaatgcc cgaagagctc atctgaaaac aggaggcaat 660 

ttcccatacc tgtgcagaag tgcagaggtc aatctttatg tacagataca tttgctgcaa 720 

ttccatggaa ccaaatacgc ggccattgac ccatcaatgg tcagtgccga ggagcttgag 780 

gtgcagaaag gcagccttgg catcagccag gaggagcagt agtgtgtctc tcgctgtcaa 840 

tgatgagttg acccggtgtg ttcttgtata gtcagtggca tcagcacccg tcagccggcc 900 

ttttccttca ggttcgtcag gctcaccggt tctcactgtg tctgggaagt aggactgatg 960 

gtcatcttca tgacaggcgg catctccact aagcctgtgt aactgttccc tctttggttt 1020 

tcttagcttt tgaatttgaa gaagtacttt tgaagactcc cattttaaga accgtgcara 1080 

ttttgctacc aaaagtcttc accactgtgt tcttaagtga atgttaattt ctgaggtttg 1140 

ggactttgtg gtggtttttt tcttcttttc ttttccattc ttctttcttt ctttttatgt 1200 

tgtttgctgt aaatgctgca catccagatt gcatatcagg acattggtta ttttatgctt 12 60 

tcttggatat aaccatgatc agagtgccat ggccactacc ccactgtttg ctctcctgca 1320 

aatcaactgc ttttaattta cacttaaaca aattgttttg agtgttagct actgcctttc 1380 

tagatattag tcatttggaa taaaaattca atttcactga aaaaaaaaaa aaaaaancn 1439 

<210> 202 

<211> 1247 

<212> DNA 

<213> Homo sapiens 

<400> 202 

gaatatattt acccttcttg gattcaacta ttagttcaat gtcgatagct cccaaatcaa 60 
cattaccaac ctgggtcttt gactcaagcc ctagaacata ctcccaccgt gaccagccaa 120 
tgtgccttct tatagtgtct actcattggt ctttgttctg cccagtgata acaatgggat 180 
aacgcctgct acacatcttc attgtgaaac ccttcccctg tgctgagatt aaatgaactc 240 
taagattatt aaatagtata ttttccttga cagcctagcg tttgatgatt ttaaagcctt 300 
atgtataaat aaaccaaagg aagtaagcag tcatattgct aatttgctaa ctcctatcta 360 
ttgaatggtg aagttttaaa aatttcccca ggtaagttta agattcaaac accatctatt 42 0 
gagcacctac attgtgtgcc aggtagtaaa ataggtgctt tcatacacat tgtctcaatt 4 80 
cctgtgaggt cagaattatc tctgcatttg aaacttgagg aaacatgctc agagtgcaag 540 
aagcttcctt gcctgagatc acctagaaag gaaccctcag agccggcaac tgaatcttgg 600 
tccctgtgat gtcaagccca ttgctctccc actgcagaac atggcctcta gattaatgcc 660 
accgattcag gaacacctcc gacagtcttg aaataccccc atgttgcctt gtttgttttt 720 
tccttctggc ttcttctatt acagtctctt cattggaagc tctgtaggcc aaggccagag 780 
ctgatactga cacggagcca atgcagatag cacatcagat gctaggggtc gctgggagga 840 
ttaagggact taatctgcta ggaacacctg tacttgaagt ggaggaggct agggggccac 900 
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agttgctgct tcattaacat agaggttttg gatttttttc tcttgtggtt tgttttttaa 960 

gtggattggc agactccttg ttgcttaaga gtggctttct aggcaggcca ctggcatctg 1020 

aattcatcat tgacaataaa tgtaagaaat tggaataaaa aagagagacc tgctgttatt 1080 

cgcttttgtt ctccagtgat ttgattaact cagggcaagg ctgaatatca gagtgtatcg 1140 

cactgaagaa taataatcca ttcagtaatg ttatagttat cctcaatcta aatatgtcaa 1200 

ctgtcatttt gctacttttc aaataaaata cttgaaaact gtcaaaa 1247 



<210> 203 
<211> 746 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (25) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (37) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (626) 

<223> n equals a,t,g, or c 



<400> 203 

gaattcccgg gtcgacccac gcgtnccggg aagacgnatc acgccggcca agaacgagac 60 

tcgcaaactg ggcatttctc cgagccgggc tagagcaagt agcgagactc cgcgtgagag 120 

tgggaaagag ccttaacagg caaccatgtt gcccagtggg ttttctgtgc ctttgggtgc 180 

ggaccaatga ggcgcgtggg gcgggacttc cgcttcgcct aggtgttgtc gtccctgcta 240 

gtactccggg ctgtgggggt cggtgcggat attcagtcat gaaatcaggg tagggacttc 300 

tcccgcagcg acgcggctgg caagactgtt tgtgttgcgg gggccggact tcaaggtgat 360 

tttacaacga gatgctgctc tccataggga tgctcatgct gtcagccaca caagtctaca 420 

ccatcttgac tgtccagctc tttgcattct taaacctact gcctgtagaa gcagacattt 480 

tagcatataa ctttgaaaat gcatctcaga catttgatga cctccctgca agatttggtt 540 

atagacttcc agctgaaggt ttaaagggtt ttttgattaa ctcaaaacca gagaatgcct 600 

gtgaacccat agtgcctcca ccagtnaaaa gacaattcat ctgggcactt tcatcgtgtt 660 

aattagaaga cttgattgta attttgatat aaaggtttaa atgcacagag rgcmgggtmc 720 

argsagccat agttcacaat gttgat 746 



<210> 204 

<211> 2170 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2166) 

<223> n equals a,t,g, or c 
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<220> 

<221> misc feature 
<222> (2168) 

<223> n equals a,t,g r or c 
<400> 204 

agcgaacagg caccctggcc ctggcggcgg 
ttcctcaaag gtacgccctc ggggaagctc 
ggtacccctg gctctcggct cccgggggat 
acattwatct ctggaacttg tmattggctt 
ggcctttccg atgtaaactt ccagcccttg 
gtcccggtgt cactaatggg gaaaaaaaat 
ttttcggctt cctgcccgga gctgtgcagc 
cccctgagta ctagcgtccc tgacagcgcg 
ctctacgatc aggttagtag gtgtccctgc 
atggaagagt agtgccaggg agaatataga 
gggacacagg gatatgattt attccacagt 
tgtaggctct acggaaatga acttgctggt 
tttatttatc ctccagcaac agaactgagt 
cagaaagttt ttgtgggtat gggcactggc 
gatatttctg gatttcaggg tggcccggtg 
gcgtatcacg cttcccgcaa ggacatgctg 
gtctcagcca attgtcccaa ccattttgag 
gaggacaacc acaaggcaga catcagctcc 
tccatcaaga atgctggagg aagggtgttt 
gccaccatct gccttgctta ccttatgagg 
gagtttgtga agcagaggcg aasatcatct 
tgcagtttga gtcccaggtg ctggctccgc 
tggctgtgct cgaccgaggc acctccacca 
ctgtccactc cacgaacagt gcgctgagct 
gctgctgaaa ggccacggga ggtgaggctc 
gagaggagaa atgcaataac tctgggaggg 
cttcacccga gttcctctgg gtttctaagc 
ttgctgaact cagcacattc gggaccaata 
aatggggcag aagagaaagg actcagtgtg 
ttttgtagaa tctcttcatg cttgacatac 
catatgagaa tataccttat ttatttttgt 
ctactcctag aagaaccaaa tacctcaatt 
atatatctta agcaggtttg ttttcagcac 
ttagttgcca acagttgtat gtttgctgat 
ttctaagaag acattttgtt acataaggat 
catttctatt gaaaaaaaaa aaaaaaaaaa 
aaaagngngg 

<210> 205 
<211> 2620 
<212> DNA 

<213> Homo sapiens 



cgstctgccs gaggcggcmg caaggtcttc 60 
ggggcggccg acacccctga ggttttgccc 120 
cgccccacct gcagcgcgtg ggctggaagt 180 
tgtttggctc tggaaacaaa gacttgcctg 240 
gtgggtgggg gagttgtatg aaggtgccgt 300 
gtctttgtat tcccaggagg atacgaagcg 360 
aaacagtcga cccccatggg gctcagcctt 420 
gaatctgggt gcagttcctg cagtacccca 480 
cacagggaag aagtaagaac tggcaaaggc 54 0 
aagtgacctg cagcattatt tataacggag 600 
taagtggtct gacggagccg agtctccaat 660 
cctgcccagg caaatgggct tagttcccta 720 
tcactcggta tctgaaattg acttttccag 780 
cttggctttg agcaagcttg atgaatgttg 840 
gaaatcctgc cctttctgta cctgggcagt 900 
gatgccttgg gcataactgc cttgatcaac 960 
ggtcactacc agtacaagag catccctgtg 1020 
tggttcaacg aggccattga cttcatagac 1080 
gtccactgcc aggcaggcat ttcccggtca 1140 
actaatcgag tcaagctgga cgaggccttt 1200 
ctcccaactt cagcttcatg ggccagctgc 1260 
actgttcggc agaggctggg agccccgcca 1320 
ccaccgtgtt caacttcccc gtctccatcc 1380 
accttcagag ccccattacg acctctccca 1440 
ttcacatccc attgggactc catgctcctt 1500 
gctcgagagg gctggtcctt atttatttaa 1560 
agttatggtg atgacttagc gtcaagacat 1620 
tatagtgggt acatcaagtc catctgacaa 1680 
tgatccggtt tctttttgct cgcccctgtt 1740 
ctaccagtat tattcccgac gacacatata 1800 
gtaggtgtct gccttcacaa atgtcattgt 1860 
tttgtttttg agtactgtac tatcctgtaa 1920 
tgatggaaaa taccagtgtt gggttttttt 1980 
tatttatgac ctgaaataat atatttcttc 2040 
gactttttta tacaatggaa taaattatgg 2100 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2160 

2170 



<220> 
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<221> misc feature 
<222> (563) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1838) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2596) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2609) 

<223> n equals a,t,g, or c 



<400> 205 

tcgacccacg cgtccggcgt tcaacagatc 
ttgaggataa agctattcag aaagacaaat 
cggacaaagt attcgatgcc ttcctgaaca 
acgaggagga gctggagcgg cacgtcagtt 
gaggataagg agggtggcag acaagtatct 
gctctggagc gggactgtgc tgaagaccat 
actgagcgct gatattcaca aggatcagcc 
gatcacggtt cctgacacgt acgaagcccg 
ctgtgggatg atcctccagg aggccatgaa 
gcaggaatat ctgaacaaac atnagaactg 
ggccatggcc actgagagca tccttcactt 
tggggcaact cagctgagcg agcgcccggc 
ggcatccctg aatctgcgca accgctacgc 
aggcaccaca ggccagatgt ctgacctgaa 
tttagaccgc agtcatcctc agcactacac 
cattagcagt aaagattgtg acccgcagct 
gatgttcaat gagcatggca tggagacggc 
caaggatgga gtggaagtgc cgttcctggt 
gagctcagcc atgtgctgtg ctgggcgccc 
tccagcatgt acccgccgca ccctctcacg 
ttccctccgg acgccatcct cttmtacatc 
aagatgggct atgtgcggga gtatattctg 
caccagttca tctggaacat gaagactaac 
gaccctgaca tcggcgacct cctggatcag 
ggcccagcga aggactttta ccagcgggag 
tcggctatca tcaagcccta ccctaaaggc 
ctgtctgaag tgamggtgca gccrggctgc 
ctggacrtcg actacaagtc tgggaccccg 
gccaagttca aggtgaagcg atgtggagtt 
cgctcagact ccgaggatga gtgcagcacg 
aggcagccat cttcaaggtg ggagacgact 



ctgatcgctt ccaggtaatg ttctgctact 60 
ctgggatgat gcagtgtgtg attgcagtcg 120 
tgatggcgga taaagccaag accaaggaga 180 
cctgttggtg aacttcaacc acatccacaa 240 
atctggtctg gtggataagt ttccccactt 300 
gctggacatc ctgcagaccc tgtcactgtc 360 
ttactatgac atccccgacg ccccctaccg 420 
tgagagcatt gtgaaggact tcgctgcacg 480 
gtgggcacct accgtcacca agtcccacct 540 
ggtatcggga ctgtcccagc acacggggct 600 
tgctggctac aacaagcaga acacaactct 660 
ctgtgtgaag aaagactact ccaacttcat 720 
gggcgaggtg tatggaatga ttcggttctc 780 
caaaatgatg gtccaggatc tacattcagc 840 
gcaggccatg ttcaagctga ccgcaatgct 900 
ccttcatcat ctgtgctggg gtcccctccg 960 
cctggcctgc tgggagtggc tgctggctgg 1020 
cacctggcac accatcgacg ccgatgctca 1080 
acggacycac ccacaggcct ctcctacttc 1140 
gcgcagtacg gggtgaaagt cctgcggtcc 1200 
ccccagattg tgcaggccct caggtacgac 1260 
tgggcagcgt ctaaatccca gcttctggca 1320 
atttatctag atgaagaggg ccaccagaaa 1380 
ttggtagagg agatcacagg ctccttgtcc 1440 
tttgatttct ttaacaagat caccaacgtg 1500 
gacgagagaa agaaggcttg tctgtcggcc 1560 
tmcctgccca gcaaccctga rgccattgtg 1620 
atgcagagtg ctgcaaaagc cccatatctg 1680 
agtgaacttg aaaaagaagg tctgcggtgc 174 0 
caggaggccg acggcagaag atctcctggc 1800 
gccggcanga catgctggcc ctgcagatca 1860 
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tcgacctctt caagaacatc ttccagctgg tcggcctgga cctctttgtt tttccctacc 192 0 

gcgtggtggc cactgcccct gggtgygggg tgatcgagtg catccccgac tgcacctccc 1980 

gggaccagct gggccgccag acagacttcg gcatgtacga ctacttcaca cgccagtacg 2040 

gggatgagtc cacyctggcc ttccagcagg cccgctacaa cttcatccga agcatggccg 2100 

cctacagcct cctgctgttc ctgctgcaga tcaaggacag acacaacggc aacattatgc 2160 

tggacaagaa gggycatatc atccacatcg actttggctt catgtttgaa agctcgccgg 222 0 

gcggcaatct cggctgggaa cccgacatca agctgacgga tgagatggtg atgatcatgg 22 80 

ggggcaagat ggaggccaca cccttcaagt ggttcatgga gatgtgtgtc cgaggctacc 2 340 

tggctgtgcg gccctacatg gacgcggtcg tctccctggt cactctcatg ttggacacgg 2400 

gcctgccctg ttttcgcggc cagacaatca agctcttgaa gcacaggttt agccccaaca 2460 

tgactgagcg cgaggctgca aatttcatca tgaaggtcaa tccagaagct gctttcctca 2520 

gcaacaggag ccggacctac gacatgatcc cagtactatc aagaaatgga catcccccta 2580 

cttgaggaag ggggancttt ccgaggggnc ttcttggccc 262 0 

<210> 206 

<211> 1014 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1005) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1007) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1009) 

<223> n equals a,t,g, or c 
<400> 206 

gcagtaaggc gcggrgcggg ctgtccggcc ccaggggtyc gagcccgcgg cgccatggct 60 
cacgtcggct cccgcaagcg ctcgaggagt cgcagccggt cccggggacg ggggtcggaa 120 
aagagaaaga agaagagcag gaaagacacc tcgaggaact gctcggcctc cacatcccaa 180 
ggtcgcaagg ccagcacggc ccctggggcg gaggagagaa gcaagcagaa ggcccggagg 240 
agaacaagat ccagctcctc ctcctcttct tccagttctt ctagctcctc ttcttcctcc 300 
tcgtcctcct cctcttcctc cagtgatggc cggaagaagc gggggaagta caaggacaag 360 
aggaggaaga agaagaagaa gaggaagaag ctgaagaaga agggcaagga gaaggcggaa 42 0 
gcacagcagg tggaggctct gccgggcccc tcgctggacc agtggcaccg atcagctggg 4 80 
gaggaagagg atggcccagt cctgacggat gagcagaagt cccgaatcca ggccatgaag 54 0 
cccatgacca aggaggagtg ggatgcccgg cagagcatca tccgcaagtg gtggaccctg 600 
agacggggcg caccaggctt attaagggag atggcgaggt cctagaggaa atcgtaacca 660 
aagaacgaca cagagagatc aacaagcaag ccacccgagg ggactgcctg gccttccaga 720 
tgcgagctgg gttgcttccc tgagggcccc cgctggccaa ggcctgtgga cgacgctggc 780 
ggcccagcct gggcaggttt cagggtgcca gtgggaagcc tgatgggtgc tggtggcctt 840 
tcccccgtgg attggtctct ggcccagccc agtctcttct caggggcagg gggtggaggt 900 
tggggtcacc ggcctgcttg gcacccccat ctgaaagagc agcacttctc agctattaaa 960 
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ggccccctgg atagamaaaa aaaaaaaaag ggggccctca aaggncnant taga 1014 

<210> 207 

<211> 1367 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (13) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (649) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1362) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1363) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1364) 

<223> n equals a,t,g, or c 
<400> 207 

cggacgcgtg ggncagaaat cacagaaacc ccgagactct tcagttgaag ttcgtagtga 60 
ttgggaagtg aaagaggaaa tggattttcc tcagttgatg aagatgcgct acttggaagt 120 
atcagagcca caggacattg agtgttgtgg ggccctagaa tactacgaca aagcctttga 180 
ccgcatcacc acgaggagtg agaagccact gcggagcatc aagcgcatct tccacactgt 240 
caccaccaca gacgaccctg tcatccgcaa gctggcaaaa actcagggga atgtgtttgc 300 
cactgatgcc atcctggcca cgctgatgag ctgtacccgc tcagtgtatt cctgggatat 360 
tgtcgtccag agagttgggt ccaaactctt ctttgacaag agagacaact ctgactttga 420 
cctcctgaca gtgagtgaga ctgccaatga gccccctcaa gatgaaggta attccttcaa 4 80 
ttcaccccgc aacctggcca tggaggcaac ctacatcaac cacaatttct cccagcagtg 540 
cttgagaatg gggaaggaaa gatacaactt ccccaaccca aacccgtttg tggaggacga 600 
catggataag aatgaaatcg cctctgttgc gtaccgttac cgcagtggna agcttggaga 660 
tgatattgac cttattgtcc gttgtgagca cgatggcgtc atgactggag ccaacgggga 72 0 
agtgtccttc atcaacatca agacactcaa tgagtgggat tccaggcact gtaatggcgt 780 
tgactggcgt cagaagctgg actctcagcg aggggctgtc attgccacgg agctgaagaa 840 
caacagctac aagttggccc ggtggacctg ctgtgctttg ctggctggat ctgagtacct 900 
caagcttggt tatgtgtctc ggtaccacgt gaaagactcc tcacgccacg tcatcctagg 960 
cacccagcag ttcaagccta atgagtttgc cagccagatc aacctgagcg tggagaatgc 1020 
ctggggcatt ttacgctgcg tcattgacat ctgcatgaag ctggaggagg gcaaatacct 1080 
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catcctcaag gaccccaaca agcaggtcat 

cagctctgat gaagatgagg aggaagagga 

aacttaaacc agtgatgtgg agctggagtt 

gawgcttart ggaawgkgkg tctaacttgc 

tatatctgtt tagtctttca aaaaaaaaaa 



ccgtgtctac agcytccctg atggcacctt 1140 
ggaggaagaa gaggaagrag aagaggaaga 1200 
tgyccttcca ccgagactac sagggccttt 1260 
tctytkacat ttagcagatg aaataaaata 1320 
aaaaaaaaaa annnaaa 1367 



<210> 208 
<211> 1498 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1436) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1460) 

<223> n equals a,t,g, or c 



<400> 208 

tgcaggtacc ggtccggaat tcccgggtcg acccacgcgt ccgtgagttg atagtgataa 60 
gctcctaagg atttttaact tgtacttttg tgaacgaaga gaatgcataa ataatgttgg 12 0 
tgaggataaa gtacagatat ttcatgtaga attaattgct agttatgatg cttgtggata 180 
gttaactgtt ttttttttag tcaaaatgat catgctacga aaagatgctt ctgagagaat 240 
gtaatgagta actgattttt cttcctgagt cgcccttgcc aaatatgtta ctgtattaat 300 
taatctaata ttgagtgatt atttgtaaaa ttatgaatat gggaaatcca tctatctaca 360. 
gcctaagtta cacataagtt tcagaaagtc tgattagact aaagagatat ttcttctggg 420 
acagcckyct tcttggtaat tttgaagttc tttttacaag ttccttcctc agtttcagtt 480 
ctttccagtg ttttgtagct cactgtcact cactgaatag agaaacgtgt gccctatact 540 
tcctgtgaca atcattttgc tgacagaatg atggatgttt aaaatattgc acaaagtact 600 
ttaaagaaag gtctgttagg accagaagca gagacaccac ttttcaaagg acttcttggt 660 
ttcagcataa cctaagacag ggaattggga gccatcatat gtcacagtgt tcagaattca 720 
agcatattta agggcatttt ctttgattct caaagttcag cattcatttt gaattgagaa 780 
gcctatacat ttagctgaca aagtgcttat agaatttctt aacaactgaa ccattcaaaa 840 
ggattttttt tgtttaaaac tggatttcaa tgtaagcaaa tgaagaaaaa aatatagatt 900 
tcatttccat agcttcttat ccctgtattg aggtaataaa ttgttttact gacaattttt 960 
cctttttcta cactaaaaca atatgtgata tatttcccct cttgaagagg caattcatta 1020 
aactctcaaa ttttctatag aatcaagata gaacctttag atactccaac tcaccaaaat 1080 
gtaaaaaaac taacaaaaat atttggtctt caataatgct aaatatctac atttttagaa 1140 
tttatcaaca tttaactaga taattgggca tgtcttaatt atgcatgtac ttatccatac 1200 
taataaaatt gacaatgcta gtgcatactt attggtttag tcctattatc aggatataat 12 60 
catctgtgag gaggatattt taaatactgt aaatgataac agttaatgat atacacattt 1320 
agactgagtt gcacactggc agggagacca aaaacattac ttccatactt gtgtcatgga 1380 
wtctkttttt tttgagagag tctcactctg tcgccgggct ggagtacagt gggcanggat 1440 
ctcgggctca ctgcaacccn ctggcctccc ggggttcaag ccaatctccg gccttcag 1498 



<210> 209 
<211> 2365 
<212> DNA 
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<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (19) 

<223> n equals a,t,g, or c 
<400> 209 

cttgaacccg tccatcctnc atgtctctgt 
acccctcttc cagcttcttt tgccaactga 
tcctctggca ggcttccccc ttgatcgact 
tgggcctctc tgggggaggg cgaggcccgt 
cctgtgggcc tcacctgccc ctctgttctc 
catacccaca cattccaggg ctggggtgag 
ccctacattc cccagagtgg gatccacttc 
ccgctgtgta gagaccagtg ggatgggctc 
ccacctgggg tctctctccc tacctccctc 
ctgctgtggg gcgaattcat cccctccccg 
tcctgcccac gcagacctgc agcgggcaaa 
gttct-tgcct ttcttaattt tagggacagc 
tccgcagccc ctttccccac gcccaccccc 
gctggaagca tggtcccgaa gtgtagggca 
ctccctcagc ccccaggatc tgggttaggt 
tgtctcarag ccttccatga cctcccctcc 
cacaaagtca gcagggacca ctaaatctcc 
atgtctgcag gtgtctgaca cgcaaktgtt 
gtgtgtctgt aggtgtctct gggcctgtgt 
ctgtcttccc ctgagagttt cctcagaacc 
agaagttcct taggttttct ttggaatgaa 
gaagcccacc aatctgccct ttgcagtgtg 
ttggggctgc catagggtct gcagcctgct 
ctccaggcat atgtttcccc atctctgtct 
accctgtggg tgtctccctc gggggctctt 
ctcccttgaa gcaagaaaga gggtcccagg 
tggggaggga aagacggtgc tatatccagt 
aaccctggcc tcacttgatt catctctggt 
cattttcatc ctgagcccaa ccaggccctg 
tacccacagg tgaggggcag gacctgaagg 
ggtgtttttg tcaactgctt gttaatt.gat 
aggaaaagac tgtgggtggg gaggccctgc 
gcctaggtgg aggcaagtgg aatatcttat 
agaatctctt gggagtcttg ggtggcgctg 
acaatgtgga tttggggacc aaaggtcagg 
gagagtggtg agtggaaggg aggagcagca 
ctccttccca gataaggcaa gccagtcatg 
tcctgtccta aaaatagggg ccgttttctt 
cactggtgct tctctacagt tcacagaggt 
gaaaaaaaaa aaaaaaaaaa aaaaa 



tttttaaaac tgacgacact tgtgattcct 60 
agccttcttc tgccacttct gcgggctccc 120 
tcttggtttt ctctctggat ggaacgggca 180 
ggggcagggc tggaatggga gacctgttgg 240 
tcccctcaca tcctcctgcc cagctcctca 300 
cctgactgcc aggaccccag gtcaggggct 360 
ttggttcctg ggatggcgat ggggactctg 420 
tacctctctt tctcaaagag ggggctctgc 4 80 
ctcaggggca acaacaggag aatggggttc 540 
cgcgttcctt cgcacactgt gattttgccc 600 
gagctcccga ggaagcacag cttgggtcag 660 
taccggaagg aggggaacaa ggagttctct 720 
agtctccagg gacccttgcc tgcctcctag 7 80 
agggtgcctc aggacctttt ggtcttcagc 84 0 
ggccgctcct ccctgctcct catgggaaga 900 
ccagcccaat gccaagtgga cttggagctg 960 
aagacctggt gtgcggaggc aggagcatgt 1020 
gtgagtgtga gtgtgagaga tggggcgggg 1080 
gtgggtgggg ttatgtgagg gtatgaagag 1140 
cacagtgaga ggggagggct cctggggcag 1200 
attcctcctt ccccccatct ctgagtrgag 1260 
cagggtggaa ggtaagaggt tggtgtggag 1320 
ggggctaagc ggtggaggaa ggctctgtca 1380 
ggggctacag aatagggtgg cagaagtgtc 1440 
cccctagacc tccccctcac ttacataaag 1500 
gctgcaaaac tggaagcaca gcctcgggga 1560 
tcctgctctc tgctcatggg tggctgtgac 162 0 
tttcttgcca ccctctggga gtccccatcc 1680 
ccattggcct cttgtccctt ggcacacttg 1740 
tattggcctg ttcaacaatc agtcatcatg 1800 
ttggggatgt ttgccccgaa tgagaggttg 1860 
ctgacccatc ccttttcctt tctggcccca 1920 
attgggcgat ttgggggctc ggggaggcag 1980 
gtgcattctg tttcctcttg atctcaaagc 2040 
gacacatccc cttagaggac ctgagtttgg 2100 
agaagcagcc tgttttcact cagcttaatt 2160 
gaatcttgct gcaggccctc cctctactct 2220 
acacaccccc agagagagga gggactgtca 22 80 
ctttcagctc atttaatccc akgaaagaaa 2340 

2365 



<210> 210 
<211> 1010 
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<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1007) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1009) 

<223> n equals a,t,g, or c 



<400> 210 

ggcagagcca ggagcttggg gaagggtgag gcctgcccgc cgcgaagagg gggtgatctc 60 

ggcgaccccc ggcggcatgt tcgaggctgc tccgggagcc cagccgcccg ggagcgcccc 120 

accggcgggg aacgggtcgg agctgcagtg ggacgcgggg gcggtgggat acggggggtc 180 

tcgacacctc tctgggccgt aatcgccttc gcttctcccc ggaagggaag cgcgcccccg 240 

gggccggtcc cggaggctcg atccgcatct acagcatgag gttctgcccg tttgctgaga 300 

ggacgcgtct agtcctgaag gccaagggaa tcaggcatga agtcatcaat atcaacctga 360 

aaaataagcc tgagtggttc tttaagaaaa atccctttgg tctggtgcca gttctggaaa 420 

acagtcaggg tcagctgatc tacgagtctg ccatcacctg tgagtacctg gatgaagcat 480 

acccagggaa gaagctgttg ccggatgacc cctatgagaa agcttgccag aagatgatct 540 

tagagttgtt ttctaaggtg ccatccttgg taggaagctt tattagaagc caaaataaag 600 

aagactatgc tggcctaaaa gaagaatttc gtaaagaatt taccaagcta gaggaggttc 660 

tgactaataa gaagacgacc ttctttggtg gcaattctat ctctatgatt gattacctca 720 

tctggccctg gtttgaacgg ctggaagcaa tgaagttaaa tgagtgtgta gaccacactc 780 

caaaactgaa actgtggatg gcagccatga aggaagatcc cacagtctca gccctgctta 840 

ctagtgagaa agactggcaa ggtttcctag agctctactt acagaacagc cctgaggcct 900 

gtgactatgg gctctgaagg gggcaggagt cagcaataaa gctatgtctg atattttcct 960 

tcactaaaaa aaaaaaaaaa aaaaaaaaaa araaaaaaaa aaaaaancnc 1010 

<210> 211 

<211> 1548 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1513) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (1522) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1529) 

<223> n equals a,t,g, or c 
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<220> 

<221> misc feature 
<222> (1547) 

<223> n equals a,t,g, or c 



<400> 211 

cttcaacccc aaaggaggca 
ctgggggccc ccgggcttgg 
gagcaacagc gggctatggc 
caagcttcct cgtgctgagc 
ggccctggtg gtggtgctga 
catcctttac cggaggcgcc 
ccgcagcagc tccagcccca 
aatgaatgag caacaagaat 
gggagctggg gccctgggtc 
gaagggtgcc cttgggagtc 
ggtgccaccc tcccacaagg 
tttctggggg ggcctgaggt 
ggatgggagg gggaacgaga 
ccgcgcccca ggaccccctt 
gatctgttgt gtctctcttc 
ctctcgcccc ttctctccca 
tcttgttcct gatgagggtc 
gggtggctgt ggggcgtggc 
gggtgtggtg tctgctgggc 
tgggagctgg gccgggctgg 
gaagagtccc ctgtggggac 
ttggagcaag gggaagggtt 
rggcccagag ttcacccttc 
atcctggtgc racasgtggg 
tagttgattt tttaaatgtg 
accatttaaa acncttttaa 



ctctggtctg gcaggacaac 
gccccagcat gctgagccac 
gccccggcgc ttgcaccaac 
agagcagctt ctccccatca 
tggcggtgct gctgctcctg 
agagcatcga gcgcggggcc 
ccgaggccac tgagaagaac 
agagccaggc gcgtgggcag 
agtctggccc cccaccagct 
gctgttggga gccggagctg 
gctgggctga gacccagctg 
cttgtcacct ggtcctgtgc 
gcctctttct ccccagagcc 
ctttgcagag cccgaggagc 
ccacctggca gcctcagctc 
ccccttcctt ctgagccggg 
agctgagggg gctgagcatc 
aggaggggcc taggtgggtt 
tggagataag actggggaga 
gatgtcatct cctgccgggc 
caaaataagt tccctaacat 
gccagagtcc tgggggcccc 
caagaggcca cagtcccagc 
acaatgtgaa catggactcg 
ccattattgt ttttaaaaaa 
gngggtttna aagggaaaaa 



amagctgtga aytactccaa 60 
aacagctgct actggattca 120 
atcaccatgg gtgtcgtctg 180 
gcgcttccag agaacccagc 240 
gccttgctga ccgcagccct 300 
tttgagggtg cccgctacag 360 
atcctggtgt cagacatgga 420 
ggccagggcg ggaggagctg 480 
gcctgtccag ttggcctatg 540 
ggcagagcct gggctggtgg 600 
agtgcagcgt ggcgtttccc 660 
ccccacagga accagaggta 720 
cccggcccag gcctgttgat 780 
ctcccctgtc ccctcgggca 840 
tgtgcccctc accctgctcc 900 
ccctggggat tggggagccc 960 
catcactcct gtgcctgctg 1020 
gggcctgaga accagggcac 1080 
gacaccccaa cctcccaggg 1140 
gggggagggc tctgcccctg 1200 
ctccagctcc tggctctggt 1260 
agaggagcag gagtctggga 1320 
caggacaaag katgcggccc 1380 
aagacatggc cctttctctg 1440 
aaaaggaaaa aggaaaagca 1500 
aaaaaana 1548 



<210> 212 

<211> 1529 

<212> DNA 

<213> Homo sapiens 



<400> 212 

ggccacccct cgcgcccacc 
agagtatgag gaagagccct 
cctgcctcaa acagatcctt 
tgcaggccaa ggaaaaggag 
ggattgaacg tatggaaagg 
acaagctgtt tcagggctat 
ttaaactgga gtgccagccg 
tctcatgtgg gcggagtgga 
gaaagactcc tgttaaaaag 
agcactctcc tattaaagag 
aattgaggag ccaagaaacc 



gccaccgccg ggaccctggc 
ctcgggggtg gtggcggctc 
ctgctgcaat tggacctcat 
atcgaggagc tgaagtcaga 
cggatgcagc tggtaaagaa 
gaaactgaag agagagagga 
gagctttccg agacatccca 
aagggacata aaaggaaatc 
ctggctcctg aattttcaaa 
gaaccctgtg gttccttatc 
ccagaaaagc cccggtcttc 



ggccagcgag ggcagatgga 60 
gggagcctcc agtcaggccg 120 
cgaacagcag cagcagcagc 180 
gagagacacg ctccttgctc 240 
ggataacgag aaagaaaggc 3 00 
aacagagcta tctgagaaaa 360 
gactctgcct cccaagccct 420 
cccatttgga agtacagaaa 480 
agtcaaaaca aaaactccta 540 
tgaaactgtt tgtaaacgtg 600 
agtggacacc ccaccaagac 660 
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tctccactcc ccaaaaggga cccagcaccc atcccaagga gaaagccttc tcaagtgaga 720 

tagaagattt gccgtacctt tccaccacag aaatgtattt gtgtcgttgg caccagcctc 780 

ccccatcacc gttaccatta cgggaatcct ctccaaagaa ggaggagact gtagcaagta 840 

aggcatagag aacacttgct cttataccct agtggtggcg gtcaagctaa caagtgtgaa 900 

aatgcctttg gcatttttaa aaaagtgcaa tcaataaagc agagttctgt caagaatgag 960 

taagttaaca gccagagaca gacactgtgc aggcattgca aatagatgga attacagcaa 1020 

aatgtgctca atgtatttgc ctgcttacaa cactgggaga tgtgtttgcc agtaagttgc 1080 

tcatcacaag agcaccagac ttgggggtgt aatctccggc aacttgcatg ccctctgaaa 1140 

gaagggtttt ctgtgctgtg aaatgcatag aactatactt tgccatgcac gactgttcct 1200 

gcaattgata ttgtgtgaaa tctgggaggg tggtctttgg gtgttctcag gggccaatgg 1260 

taatttttgg gttggggagc cagcttgggg tggggaattt tcacctgggc ctccgctctt 1320 

taactatata aacatttatc tgtatatcta tgtccctgtc tggggggcag gaggaatctg 1380 

ccaaagacca acagtcttac tttatcttac tatacttcac aaaggttcta aaatgtgaag 1440 

agtttacttg gattgcagta gcccattggt tgttcatata tttaaataaa atggtctaca 1500 

aactaaaama awaaaaaaaa aaaaaaaaa 1529 

<210> 213 

<211> 2575 

<212> DNA 

<213> Homo sapiens 

<400> 213 

ctgaaaagaa gctgagttgt ctccaggctg ctgtcactgc atccaggact ctgtcagctc 60 

tgctgcccac atgcacccct ggcctcagca tcccggttcc cccagacaag agagggcaag 120 

tcagccagga actgcctcct ccctgctcta cagctaagaa aacaccattc catgacttcc 180 

caccgcgccc tcgctcctac ctccccacac ctctctctga gtccccagga acacacagag 240 

gtgcacatca cattcccttg tccacactgc ccgcctctcc cacatgccac ccccttccct 300 

gtccttcccc aactccccag ctccaagagt ggaagaaatc cccaagatca tctgggtctc 360 

cctctccaca cccagaactg aggcttggat atcttcttca acatccttgc caagacttct 42 0 

ccaccctctt gcatacctcc agggacagag agcttactac ctcccaaggc agcctcctgc 480 

ctttggactg ctctgacttt agcatcagct taatacacag aagaggtttc tgtttttctg 540 

tggctctgtc catggsatcc cacttgccca ctctccttcc tggagtgttg aggtcacaca 600 

ttgactcccc tgagccctct tctctccagg ctaaagaatc ccgaaggcat cgaggccatt 660 

tctgctgcaa caaggtttcc tgtctcttca ctgtccgcac atttcttagt attccctcca 720 

ggcttgggca gggagactcg cagatgcaca cccacaagta ttcagttctc aaactctaga 780 

cgagtgttgg caactggatt gcaagatgct cctaccctga tagatcaggg gtggctgctg 84 0 

gaggctgtgc tggggatctg aggtttggtc tgggctcagt gggagayggc agtgcaatcc 900 

tgatgagtga -tgtctgccag gcaccgtaag tttgattagt gatgtctgcc acgggcaggg 960 

atggaaggag cagtgtgatg tctgctctct tctctcccct ctgtccctct tcaggaagaa 1020 

agagctcatt ctgtctcaca agccaccggc atcctgtatc agcttccagc ctcccctcag 1080 

gctttccagt caccagggac actcggagcc acagcctaga gccccgtgtt ccctggcctg 1140 

tgcgtctgcc cccttctgag atgcagccag aagctctgtg cctgctgcaa agattcaggt 12 00 

ggaccctcct ctaatctcct cctgctgtgc ccgccagtcc ttgccctccc accaggtctc 1260 

tgagctcagt sttaccaaat tcgcccttta acagcttgct ctggcaaccc cataaatgac 1320 

acctgagstc cgtagaagct aagctcctga gacccagggg gacctgccac tggtaccgcg 1380 

gcccagcctg gggcctgggg gctgcccctc ttgaaccacc cacatgctta gccccagctt 1440 

tttggaagag gcaaatggct ggtctgagga tgacacacaa aaacaaaaac aaaaaacaaa 1500 

aaacccatgc tgggcaggac tgaggcaaat tgcacagctt tatggctcta atccaggggc 1560 

atcccaggct tctggggccc acagaagtca gagggaggac ccaagagaaa gggctggtca 1620 

tgaagggaaa tctggctaag gtgggttcaa gggcagacac aagactgccc ctcagcagct 1680 

ttctacaaat gtgccaagga accctcaatc agccctgatt cagctcgcca gccagccact 1740 



WO 00/55180 



PCT/US00/05918 



190 



ggccaccctc ttaggctgga aagggaagac aggcagtttc tgctcctgtt ggcattcgct 1800 
caggctggta gctatttgca agactgcctg aggccattcc ttggaggcaa ggcaaagaaa 1860 
gctcagccca aatcaggctt gagcctccct ccagagcaca gggagaaaca gggtttagct 1920 
ggcttggtcc agatacaacc cacagcaggt tctggtggtg gctggggttg tgggggaggg 1980 
gtgggcaggg atacctcttt gtttcttttc accccgaaat acaacagccc ataacagaga 2040 
cttcctcgga ccccactaac agggcaagga acaagaagac tacaccgctc atcacaaacc 2100 
ctgcctgtat cgaaagccac tttcctgctc tgaagctact gcctcttaga gaaagggaat 2160 
agctctttat gggctggggg tgagggcccc tccccagggt ccctgttaat ttctggcctt 2220 
ggtgctcagg cctgtccaca gcctcccttg tctatgtctc tatccatgct taaggggccc 2280 
ggacaggatt tcccaaacca gccgaggccc cagcacccgc cgtctcccca gaagccccct 2340 
cctccttccc ccatgggtca tatgttgaaa gtctatttta aaaactatgt tccttgccgt 2400 
agattgcaga gctaatttat cacgtttctc tcctgtgaga cccccctttt atatgatata 2460 
tccagaggaa gttttgtaat ataaaacagg acgcccacac tgatggtttt gcactggttt 2520 
ttgtgaatgt ttcttacaaa aagaaaaagg aacaaagaat aaatagtgac cgtga 2575 

<210> 214 
<211> 2040 
<212> DNA 

<213> Homo sapiens 



<400> 214 

cacgaggaga acagaagaag 
actgtggcta agtgtgggga 
cagctactgt ctcagttttt 
caactgacct actctcacag 
tcagccttac ttttttactg 
tgaagatgca gcggacagtg 
tctgctgcct ctccttgccc 
acggcaggtt cctatgcaag 
tcttcctgct tactgccatt 
gtcagaatca tcgcaatgta 
cttgtgtgat gtgcattcct 
atagatgtgg ctacaaattt 
atccactaga aaacaggtct 
ggttagatcc ttcctctttc 
aacctcaaac atttcaaaga 
caagtcaaaa tctgtattct 
ccagtgggtt tcctattgaa 
tctctactca tttaaagctg 
taccacaagg tttccaggat 
caacacccct cgtggcaata 
ttatcatgat agcctgttac 
agtctcagag caaaaccttt 
ggactccata ccacattttt 
ggaaaactct gatgtcctgg 
ttaatccctt cctttatgcc 
ttcagggaat tctggaggca 
caaacaatgt catttcagaa 
agcaggggct cttaggcaat 
agcagcggac ttcaaaaact 
ctattgacat cagcatcacc 



agaaagctca gcaaattttc 
ccagacagga ctcgtggaga 
tgaagtttag caatggcgtc 
ccatggaatg agcccccagt 
ggattgccag gcaatgggct 
aacacaattt ggttcctcca 
ttctcgctgg ctcacttggc 
ctcatcccct ccatcattgt 
agcctggatc gctgtcttgt 
gggatggcct gctctawctg 
gtgttcgtgt accgggaaat 
ggtctctcca gctcattaga 
cttgaaaaca ttgttcagcc 
caaacaaatg atcatccttg 
ccttctgcag attcactccc 
aatgtattta aacctgctga 
gatcacgaaa ccagcccact 
ttccctagcg cttctagcaa 
tattacaatt taggccaatt 
acgatcacta ggctagtggt 
agcttcattg tcttccgaat 
cgagtggccg tggtggtggt 
ggagtcctgt cattgcttac 
gatcatgtat gcattgctct 
ctcttgggga aagattttag 
gccttcagtg aggagctcac 
agaaatagta caactgtgtg 
cacatagtga aagtttataa 
gtcaaagaat caatccagcg 
tagaaacttg ttagaaatgc 



ttgccatact tcatgacttc 60 
catccaggtg ctgaagcctt 120 
tttctctgct gagaccaatt 180 
aattctctcc atggtcattc 240 
ggtgctgtgg gtggctggcc 300 
cctcaccttg gcggacctcc 360 
tctccaggga cagtggccct 420 
cctcaacatg tttgccagtg 480 
ggtattcaag ccaatctggt 540 
tggatgtatc tgggtggtgg 600 
cttcactaca gacaaccata 660 
ttatccagac ttttatggag 720 
gcctggagaa atgaatgata 780 
gacagtcccc actgtcttcc 840 
taggggttct gctaggttaa 900 
tgtggtctca cctaaaatcc 960 
ggataactct gatgcttttc 1020 
ttccttctac gagtctgagc 1080 
cacagatgac gatcaagtgc 1140 
gggtttcctg ctgccctctg 1200 
gcaaaggggc cgcttcgcca 1260 
ggctgtcttt cttgtctgct 1320 
tgacccagaa actcccttgg 1380 
agcatctgcc aatagttgct 1440 
gaagaaagca aggcagtcca 1500 
acgttccacc cactgtccct 1560 
aaaatgtgga gcagccaaca 1620 
gaggatgaag tgatatggtg 1680 
gttctcaaac ggtacacaga 1740 
aaattctcaa gccgcatccc 1800 
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agacttgctg aatcggaatc tctgggggtt gggacccagc aagggcactt aacaaaccct 1860 

cgtttctgat taatgctaaa tgtaagaatc attgtaaaca ttagttctat ttctatccca 1920 

aactaagcta tgtgaaataa gagaagctac tttgttttta aatgatgttg aatatttgtc 1980 

gatatttcca tcattaaatt tttccttagc attgtctaag tcaaaaaaaa aaaaaaaaaa 2040 



<210> 215 
<211> 324 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (268) 

<223> n equals a,t,g, or c 

<220> 

<221> misc feature 
<222> (284) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (304) 

<223> n equals a,t,g, or c 



<400> 215 

aattcggcac gagttttgat aagaattgta ctgataatag caaagatatg taatcaaccc 60 

aaacgcccaa cctaactgct atgttattcc tattccaata ctttgcaata tatgtagctt 120 

tttagaaaga ggatatgtta gcagggcgca gtggctcaca cctgtaatcc cagcactttg 180 

ggaggctgag gcaggtggat tgcctgaggt caggagttag agaccagcct ggacaacatg 240 

gtgaaacccg tgtctgctaa aagtacanaa attagcaggg ggtngtggca ggcacctgta 300 

aatnccagct acttcaggga ggct 324 

<210> 216 

<211> 1475 

<212> DNA 

<213> Homo sapiens 



<400> 216 

tccacagagc gggacttctt catgaggatg aagtgcacgg tcaccaacag aggccgtact 60 

gtcaacctca agtcagccac ctggaaggtc ttgcactgca cgggccaggt gaaagtctac 120 

aacaactgcc ctcctcacaa tagtctgtgt ggctacaagg agcccctgct gtcctgcctc 180 

atcatcatgt gtgaaccaat ccagcaccca tcccacatgg acatccccct ggatagcaag 240 

accttcctga gccgycacag catggacatg aagttcacct actgtgatga cagaatcaca 300 

gaactgattg gttaccaccc tgaggagctg cttggccgct cagcctatga attctaccat 360 

gcgctagact ccgagaacat gaccaagagt caccagaact tgtgcaccaa gggtcaggta 420 

gtaagtggcc agtaccggat gctcgcaaag catgggggct acgtgtggct ggagacccag 480 

gggacggtca tctacaaccc tcgcaacctg cagccccagt gcatcatgtg tgtcaaytac 540 

gtcctgagtg agattkagaa gaatgacgtg gtgttctcca tggaccagac tgaatccctg 600 

ttcaagcccc acctgatggc catgaacagc atctttgata gcagtggcaa gggggctgtg 660 

tctgagaaga gtaacttcct attcaccaag ctaaaggagg agcccgagga gctggcccag 72 0 
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ctggctccca ccccaggaga cgccatcatc 
gagtcctcag cctatggcaa ggccatcctg 
aggagccaca gcacccagag cgagctggga 
ctgccccggg cagcaccacc cccagtgcca 
atagccctga agactattac acatctttgg 
agctcttcgc catggacaca gaggccaagg 
agctggactt ggagacactg gcaccctata 
gccccatctg ccccgaggag cggctcttgg 
gcttcagtgc catgacaaac atcttccagc 
tcctcctgga caagtttcag cagcagctgg 
ccatgtcctc catcttcttt gatgccggaa 
aggccagcac ccctctctct tccatggggg 
caccattaca ttttgggccc acaaagtggc 



tctctggatt tcgggaatca gaacttcrag 780 
cccccgagcc agccatgggc cacggagttg 840 
gcctgcctgc cttcaccgtg ccccaggcag 900 
ccagcagcag cagcagctgc tccacgccca 960 
ataacgacct gaagattgaa gtgattgaga 1020 
accaatgcag tacccagacg gatttcaatg 1080 
tccccatgga cggggaagac ttccagctaa 1140 
cggagaaccc acagtccacc ccccagcact 1200 
cactgrcccc tgtagccccg cacagtccct 1260 
agagcaagaa gacagagccc gagcaccggc 1320 
gcaaagcatc cctgccaccg tgctgtggcc 1380 
gcagatccaa tacccagtgg cccccagatc 1440 
gtcgg 1475 



<210> 217 

<211> 1387 

<212> DNA 

<213> Homo sapiens 



<400> 217 

aacaagcgga agctgagcac cggcatcgcc 
gacgagccgt cactggcatg gaccccgtgg 
gagcccgaga gtctggcaag gccatcatca 
ccctgtgcac ccggctggcc atcatggtgc 
agcacctcaa gagcaagttc ggcagcggct 
ggcaacagga ggcgctggag gagttcaagg 
tcctggaaga tgagcaccaa ggcatggtcc 
gggcgaaggt tttcggtatt ctggagaaag 
ccgtgagcca gatctcgctg gaacaggtct 
ccgcagagga ggggcgatga ggggtggcgg 
gcaagcaggg cccatcttac atcctctctc 
cacttttttc tatgatggat atgaaaaatt 
agcccagccc tcatgcccag gatcagcatg 
cactttccca gagctggggc aggccgggca 
ggagagctga cccaggaagg gctgcagctg 
ctggagagag gacccagtga cttgtccaag 
ggaagcggga agccagccag gttgaactgt 
atgcagatca ctgtcagtgg agggaagctg 
gtccagcgca gcccgggggc atcctggagg 
gaagccgggc accgtcccac agcatctcct 
caggctcgaa gcagtctctg tttccagcac 
cacgcaggga ccaccctaag ggctgggtgg 
accatccaga aaataaatgc tgaggggaca 
aaaaaaa 



ctgatcggag agcctgctgt catcttcctg 60 
cccggcgcct gctttgggac accgtggcac 120 
tcacctccca cagcatggag gagtgtgagg 180 
aggggcagtt caagtgcctg ggcagccccc 240 
actccctgcg ggccaaggtg cagagtgaag 300 
ccttcgtgga cctgaccttt ccaggcagcg 360 
attaccacct gccgggccgt gacctcagct 420 
ccaaggaaaa gtacggcgtg gacgactact 480 
tcctgagctt cgcccacctg cagccgccca 540 
ctgtctcgcc atcaggcagg gacaggacgg 600 
tccaagttta tctcatcctt tatttttaat 660 
caaggcagta tgcacagaat ggacgagtgc 720 
cgcatctcca tgtctgcata ctctggagtt 780 
gtctgcgggc aagctccggg gtctctgggt 840 
agctgggggt tgaatttctc caggcactcc 900 
tttacacacg acactaatct cccctgggga 960 
agcgaggccc ccaggcgcca ggaatggacc 1020 
ctgactgtga ttaggtgctg gggtcttagc 1080 
ctctgctcct tagggcatgg tagtcaccgc 1140 
agaagcagcc ggcacaggag ggaaggtggc 1200 
tgcaccctca ggaagtcgcc cgccccagga 1260 
ctgtctcaag gacacattga atacgttgtg 1320 
cagaaaaaaa aaaaaaaaaa aaaaaaaaaa 1380 

1387 



<210> 218 

<211> 1833 

<212> DNA 

<213> Homo sapiens 



<400> 218 
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ggcagagcgc cgaaggaggc ggaaggagca 
gcgggaacga cggcggccat ggcggcctcg 
cccgaggtgc catccgccac cttcttcact 
cgcctgttcc tgctgcagca gcccctggcg 
cttcgcaact ggcaagttta caggctggta 
tccctgctct gcggcgctat catcatctgg 
ggcaccgtcc gccactgctt cttcaccgtg 
ctgtcattcg aggctgtgtc atcactgtca 
ttcaccccag tggcctttgc catgctggga 
gccctggtgt ttggcatggt tgtgccctca 
tcgtggctca ttccccagac ctctttcctc 
gcctatggct gcacctactg ctattccatc 
gatcagacct tccccttcag cctgatgagg 
tcttcagccg agaggagggc agcccagagc 
cccacacaga gctgccaccc tcacctgtcc 
gccagtggtc agaagctggc ctcctggccc 
cctccgtacc agcctgcctc cggcctgtgc 
acctcctcca gtgtctaccc agcttctgcg 
cctgtgaaca gccctggcac ggtgtattct 
tccaaggagt cctccagggt ccccatgccc 
tggccttctg aaggtcctcc ctaagagtct 
atgtgccagg ctctgtgttg ggtactttga 
tcacggcagc cctgtggagt acggtgtact 
gttctgccat cagataaagt cacgtggctc 
ggaactcgtg gcagaagagg gcagcagttg 
caccattcct ccctgtggct gtgccgtgct 
ctgcccttca ggagctcgca gctggtgtgc 
cccctgctgc gggcgccccc accccgattc 
atgaactgca gcagcatgct gaggtgtcca 
tctgaccaaa aaaaaaaaaa aaaaaagggc 
aagcttacgc gtgcatgcga cgtcatagct 

<210> 219 

<211> 2592 

<212> DNA 

<213> Homo sapiens 



gaggaccggc agccggcgtc gaggcggggc 60 
gggcccgggt gtcgcagctg gtgcttgtgt 120 
gcgctgctct cgctgctggt ttccgggcct 180 
ccctcgggcc tcacgctgaa gtccgaggcc 240 
acctacatct ttgtctacga gaatcccatc 300 
cgctttgctg gcaatttcga gagaaccgtg 360 
atcttcgcca tcttctccgc tatcatcttc 420 
aagctggggg aagtggagga tgccagaggt 4 80 
gtcaccaccg tccgttctcg gatgaggcgg 540 
gtcctggttc cgtggctcct gctgggtgcc 600 
agtaatgtct gcgggctgtc catcgggctg 660 
gacctctcag agcgagtggc gctgaagctc 72 0 
aggatatccg tgttcaagta cgtctcaggg 780 
cggaaactga acccggtgcc tggctcctac 840 
ccaagccacc ctgtgtccca gacgcagcac 900 
tcctgcaccc ccgggcacat gcccaccttg 960 
tatgtgcaga accactttgg tccaaacccc 1020 
ggcacctccc tgggcatcca gccccccacg 1080 
ggggccttgg gcacaccagg ggctgcaggc 1140 
tgagagaatt tctagggaag tcatctcact 1200 
cctgacaaaa gttacttatt gaacacctct 1260 
tcaatgcccc tgtttcagtc tcatctgtac 1320 
ggcccagctt acagatgcag aaagcgagac 1380 
tttagtaaca cggacaaggc tcctcgccaa 1440 
gcagtagctg ccgatgtctg tccccagctc 1500 
cgtggtttca gtgtccgtgt gtccatgtgt 1560 
ttggcggtcc caggcctgtg tagtgtctct 1620 
ctctccccag aagcggtggg atgggccccc 1680 
tgttgtctgc ctttgtataa agaaacagcc 174 0 
ggccgctcta gaggatccct cgaggggccc 1800 
etc 1833 



<400> 219 

ggagttatat tgeggggtec ttcctcgctc 
aatggcggac ttcgacacct acgacgatcg 
gtcccgcggc agtgctggtg gccatggttc 
cccctacaca geataegtag gaaatctacc 
tatctttaag gatctcagca taaggagtgt 
atttaaagga ttctgctatg tagaattcga 
atacgatggt gcactgttgg gcgatcggtc 
acaagataaa ggtggctttg gattcagaaa 
tgacttctta gggggcaggg gaggtagtcg 
gggcagccgc ttcagagatg gccctcccct 
cacagaagag gaaagagcac agagaccacg 
gcccctcaat caagtageca atcccaactc 
ggaagtcgtt caaaaggagc aagaatgagc 



accctggttc ctctcggagc ggagaeggea 60 
ggcctacagc agetteggeg geggcagagg 120 
ccgtagccag aaggagttgc ccacagagcc 180 
tttcaatacg gttcagggcg acatagatgc 240 
aeggctagtc agagacaaag acacagataa 3 00 
tgaagtggat tcccttaagg aagecttgae 360 
acttcgtgtg gaeattgeag aaggcagaaa 420 
aggtggacca gatgacagag gcttcaggga 480 
cccaggcgac eggegaacag gcccccccat 540 
ccgtggatcc aacatggatt tcagagaacc 600 
actccagctt aaacctcgaa cagtcgcgac 660 
tgetatctte gggggtgcca ggectagaga 720 
ctgcggttgg gagggaatgg ggcgtggggg 780 
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gttagagcag gaccacagcc tggtgagtcc ccgggcagcc gtcctgcagc cgccactcct 840 
gcgcctgcca ttggcctcct cacagcggaa acacagcttg tgagtgcatg tcagctgtta 900 
acaagtggtt tttagtacat tctgggcttt gctgtatcta tctagtgcct gtttgtgcgt 960 
ttttttcttt cttccgctgc ttccccattt tccttctgtc ctttttctcc tgctccttgt 1020 
tttcccagca gcacatgggg ttcctcggag gagcagaggt ggccgccgtg ggggggcgtt 1080 
tgggctgcgg tgctgcgtca tttttccttt gctttctctt tactttagac actggcccaa 1140 
ctccaggcgt ttcctttcat tccctcagtg cttctcttct gacctgcatg ttgagttctg 1200 
tattgctggg gcttccaaca aaaaccagag tcactgacag agggaacagc agagaccttg 1260 
ttggtattca gctgtgatgg atatagagaa tcagaggcac cttgttttca caactaggat 1320 
aaaaatatct gcagggtcct ttccattcct atttagaggg agtcctggct ccatgacccc 1380 
ctcccgagtg gactgtccaa gcagataggc tcacacgaga aacagtgagg ctgaaagggg 1440 
gggctatgga agagcggtag ggagtccacg gagaagatgc agtgaatgct tgcatgcatt 1500 
cacacgtgtg tgtgtcccag ctagttcact cctttcgccg tgcgtggtgg aggctggcct 1560 
ctctggctgg gtgcagtgaa tggccagcgg gtttcttttc tgctgggcca aggcgctttg 1620 
ggggtggagg gggtggtgct ggtgctgcac tgggctgact gcggcgctga cgcagcgttt 1680 
ccccccatcc ctgttgcctg tgtgttgtgt ggatctgttc ctagtatagg caacataatg 1740 
agatactgtg cttcccacct ccccttcagt tcagagccaa aatgggtcta gaatctggca 1800 
ctttactcat ttcctttgat aaattgtact atgcagagct gtcaggaacc ttcagatagc 1860 
agtagaggac tgcagctgtc taggtctgcg gccacatctt ggggacacac tggactgttc 1920 
ccatgtgcag ggttcagcag ttatgtggga gtgctagggg ttaggctttt gagcttgaac 1980 
gcctgcgtgt gaacagatga aaaatccttc agtacccaag tcccagtctg tcctatgggg 2040 
agcagtttgg gggcggccgg cagcaggagc ctgggaaaga ggccctcgcc aggtgatggc 2100 
agggccaggg tggcctgggg cacccagcgg aatgtgctta gtatttggtc accagccgtc 2160 
atcctgggct tttcctactg tgtcttgtta caaggcctca gcaatccaca gaactctctc 2220 
tccttccttc cacctgtcag cttctctgct tctgagataa gaaccatttg tgtaacacca 2280 
acacttaact tcagaaagac atgcattatg tggtgtaatc aaacccgatg ctttcagatg 2340 
acctacttac atcttcaatg tggataagat aaagaacaaa acacatgcat ctaaactgct 2400 
gggcaatcca gttgactttt aaatgtaaga atggaattcc aaacacttaa cacattcagc 2460 
tatatgacag aaagtaaatc tatggatatg gtattttgtg aatgatcttt taaataaaag 2520 
aaaaccttac gtaataaaaa aaaaaaaaaa agggsggccg ctctagagga tccaagctta 2580 
cgtacggggt gc 2592 



<210> 220 
<211> 2404 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2399) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (2403) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2404) 

<223> n equals a,t,g, or c 
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<400> 220 

aaaaggagga agaaatcgtg gactggtgga gtaaatttta tgcttcctca ggggaacatg 60 

aaaaatgcgg acagtatatt cagaaaggct attccaagct caagatatat aattgtgaac 120 

tagaaaatgt agcagaattt gagggcctga cagacttctc agatacgttc aagttgtacc 180 

gaggcaagtc ggatgaaaat gaagatcctt ctgtggttgg agagtttaag ggctcctttc 24 0 

ggatctaccc tctgccggat gaccccagcg tgccagcccc tcccagacag tttcgggaat 300 

tacctgacag cgtcccacag gaatgcacgg ttaggattta cattgttcga ggcttagagc 360 

tccagcccca ggacaacaat ggcctgtgtg acccttacat aaaaataaca ctgggcaaaa 42 0 

aagtcattga agaccgagat cactacattc ccaacactct caacccagtc tttggcagga 4 80 

tgtacgaact gagctgctac ttacctcaag aaaaagacct gaaaatttct gtctatgatt 540 

atgacacctt tacccgggat gaaaaagtag gagaaacaat tattgatctg gaaaaccgat 600 

tcctttcccg ctttgggtcc cactgcggca taccagagga gtactgtgtt tctggagtca 660 

atacctggcg agatcaactg agaccaacac agctgcttca aaatgtcgcc agattcaaag 720 

gcttcccaca acccatcctt tccgaagatg ggagtagaat cagatatgga ggacgagact 780 

acagcttgga tgaatttgaa gccaacaaaa tcctgcacca gcacctcggg gcccctgaag 840 

agcggcttgc tcttcacatc ctcaggactc aggggctggt ccctgagcac gtggaaacaa 900 

ggactttgca cagcaccttc cagcccaaca tttcccaggg aaaacttcag atgtgggtgg 960 

atgttttccc caagagtttg gggccaccag gccctccttt caacatcaca ccccggaaag 1020 

ccaagaaata ctacctgcgt gtgatcatct ggaacaccaa ggacgttatc ttggacgaga 1080 

aaagcatcac aggagaggaa atgagtgaca tctacgtcaa aggctggatt cctggcaatg 1140 

aagaaaacaa acagaaaaca gatgtccatt acagatcttt ggatggtgaa gggaatttta 1200 

actggcgatt tgttttcccg tttgactacc ttccagccga acaactctgt atcgttgcga 1260 

aaaaagagca tttctggagt attgaccaaa cggaatttcg aatcccaccc aggctgatca 1320 

ttcagatatg ggacaatgac aagttttctc tggatgacta cttgggtttc ctagaacttg 1380 

acttgcgtca cacgatcatt cctgcaaaat caccagagaa atgcaggttg gacatgattc 1440 

cggacctcaa agccatgaac ccccttaaag ccaagacagc ctccctcttt gagcagaagt 1500 

ccatgaaagg atggtggcca tgctacgcag agaaagatgg cgcccgcgta atggctggga 1560 

aagtggagat gacattggaa atcctcaacg agaaggaggc cgacgagagg ccagccggga 1620 

a 9999cggga cgaacccaac atgaacccca agctggactt accaaatcga ccagaaacct 1680 

ccttcctctg gttcaccaac ccatgcaaga ccatgaagtt catcgtgtgg cgccgcttta 1740 

agtgggtcat catcggcttg ctgttcctgc ttatcctgct gctcttcgtg gccgtgctcc 1800 

tctactcttt gccgaactat ttgtcaatga agattgtaaa gccaaatgtg taacaaaggc 1860 

aaaggcttca tttcaagagt catccagcaa tgagagaatc ctgcctctgt agaccaacat 1920 

ccagtgtgat tttgtgtctg agaccacacc ccagtagcag gttacgccat gtcaccgagc 1980 

cccattgatt cccagagggt cttagtcctg gaaagtcagg ccaacaagca acgtttgcat 2040 

catgttatct cttaagtatt aaaagtttta ttttctaaag tttaaatcat gtttttcaaa 2100 

atatttttca aggtggctgg ttccatttaa aaatcatctt tttatatgtg tcttcggttc 2160 

tagacttcag cttttggaaa ttgctaaata gaattcaaaa atctctgcat cctgaggtga 2220 

tatacttcat atttgtaatc aactgaaaga gctgtgcatt ataaaatcag ttagaatagt 2280 

tagaacaatt cttatttatg cccacaacca ttgctatatt ttgtatggat gtcataaaag 2340 

tctatttaac ctctgtaatg aaactaaata aaaatgtttc acctttaaaa aaaaaacana 2400 
ctnn 2404 

<210> 221 

<211> 2670 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
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<222> (38) 

<223> n equals a,t,g, or c 
<400> 221 

acaactgaat acaccagagt acttattcgg 
cagtcaaagg acggaagtgg aaggacggga 
tacaggctgg gaagtgtgtt gatgaccact 
gtatggccga cagacatgga caaggagctg 
ttttttcctg ttggtttcat ttgaataatc 
acataatcat tcatttcgac ccctcctgcc 
gattcttttt ggaaactgag cgaaatccaa 
cctttggatg gacatgctac ctgaaaccca 
tcagtggact cctgaagttg tacttgtgta 
ggattaggct gttttctttt taaagtactg 
ctgtttacga agcaatactg tccagttttc 
cgtgcttgtg aactccatac agaaaacggt 
atactgctga caaccgcaac aacaaaaaca 
tctcaagtgc ctttttgttt gtactggttc 
cttgctggtg aaagccctgc tctttaatca 
gtttattttc gtgtgagayg ccagcccctc 
acgtggctta attgttctgc tttttctgta 
ataaagctac aatattctct cttattgttc 
ctctcttctc tttctctctc ctatctctct 
tgccattgtc caggaaagaa acttgcagct 
ctagacttta tgtttaaaaa taaataaata 
ctaactttgg ttttcttgtt aactggttaa 
tattcaaaat gacctttgat agaaatgttg 
aaagaaataa tayaaattgg ctttcaagtg 
ccaaatccaa aagcatgaga tttttctatc 
tcttattttg ctactgagtc acacaaggga 
gaaactataa atcctgatgc ctgggggtca 
ataaagtcaa acaaatgttt taaaaattca 
tgaatgcttc tagaaacttc cagcggctca 
catctaagcc tctaacagca cagggaagca 
ccaaagaagc tttggttggt tttggtggat 
tttagatctt ccttcccaca ttgctagacg 
atttgcatca tagatgagac agtccattca 
tgtttccagg aaaatattga tcaccatgaa 
tcatttagtt gatataatcc taccagaagg 
ttaaaggcaa cagacttaaa gttgtcctca 
atttaaagta tcttgcactg ataaatatat 
tttgtaaagg cagtgttaca aaatgttcag 
ttaaaggtgt aaaataacat attttttctt 
aatgttttca ttttactggt atattattgc 
gcagattttt tttacagaaa ttattatttt 
tttcaaaatg aacagcgaag ccttaacttt 
agcataaaaa ccacatagaa ctgaactgta 
ccaaagaaac agttgaatta aacattttca 
ccgctctaga ggatcccgcg aggggcccaa 



aggcwtgnma gscagacaga gatgaaaaga 60 
gtgagctggg gagctgttga tctttcacta 120 
gagccaggct tttctcagga gcttcaatga 180 
tgttcaccat cggactcatg tgcagtcagc 240 
agatgctggt gttgagacca agtatgattg 300 
cctctctctc tctctcctct cccctttgtg 360 
gatgctggca ccaagcgtat tccgtgtggc 42 0 
gtgcccagaa tatactagaa tcaccgcatt 480 
taattgcccg cgtcgtgcat aggcaaagaa 540 
tagcctcagt actggtgtag tgtgtcagct 600 
ttgctgtttt tccggtgttg tactaaacct 660 
gccatccctg aacacggctg gccactgggt 720 
caaatccttg gcactggcta gtctatgtcc 780 
attgtgttac attaacgacc cactctgctt 840 
aacyctggtg gcccactgac taagaagaaa 900 
cgggcaggca agggctctga agatttggca 960 
gttcaatttc atgtttcttg acccttttgt 1020 
tttcatatgg aatgtatttt caaatgtaaa 1080 
gtcttttttc tctcttagaa ttggaggatt 1140 
ttaacctgct gggaatggca aacgatttta 1200 
agggaaattc ctaactttgc cctccaaagt 1260 
agtgacagta tcttttttcc ttatctattc 1320 
gcatttagta gaaatagtga taagttgagg 1380 
agacccaaag gaagaactgg ataaaatctt 1440 
caaatatgca aaaatgaccc aagagaactt 1500 
agtggaagga agaacagtta atttaagaat 1560 
agtattttaa gataagaggg ggaaaaacac 1620 
taacagcaac cttgaaaaaa tagacttaaa 1680 
caaagaataa gmctgcctta gggctggcaa 1740 
aatatcttac caggcagcct atgaattaac 1800 
ttttatcatg ccatgttgga catgagattt 1860 
tctcactcaa agacatttgt tgggagtcac 1920 
tcttagttaa attggattga gaatgccttt 1980 
agaagaatag ttttttgtcc ccagagacat 2040 
aaagcactaa gaaacactcg tttgttgttt 2100 
gccaaggaaa aatgatactg caactttaaa 2160 
ttaaaaatta tatg-tttata aagttattaa 2220 
tttatattgt tttagattgt tttgtaattt 2280 
tatggaaatc tataaaactt tctgtagtaa 2340 
ttcatgtttt gtaccatcat aagattttgt 2400 
ctatgacaat atgacacttg taaattgttg 2460 
aaatgacatt tgtattctca gacactgagt 2520 
acttaaattc caaactatga ctactacatt 2580 
taaaataaaa aaaaaaaaaa aaaagggcgg 2 64 0 

2670 



<210> 222 
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<211> 1756 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (13) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (26) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (33) 

<223> n equals a f t,g, or c 
<220> 

<221> misc feature 
<222> (37) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (52) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1714) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1742) 

<223> n equals a,t,g, or c 
<400> 222 

tgtaagtacg acntcacgta gtaggngaaa gcntggntac gccgtgctag gntacctggc 60 
tcsggaattc ccgggtcgac ccacgcgtcc ggtggccagg gatcaggcag cggctcaggc 120 
gaccctgagt gtgcccccac cccgccatgg cccggctgct gcaggcgtcc tgcctgcttt 180 
ccctgctcct ggccggcttc gtctcgcaga gccggggaca agagaagtcg aagatggact 24 0 
gccatggtgg cataagtggc accatttacg agtacggagc cctcaccatt gatggggagg 300 
agtacatccc cttcaagcag tatgctggca aatacgtcct ctttgtcaac gtggccagct 360 
actgaggcct gacgggccag tacattgaac tgaatgcact acaggaagag cttgcaccat 420 
tcggtctggt cattctgggc tttccctgca accaatttgg aaaacaggaa ccaggagaga 480 
actcagagat ccttcctacc ctcaagtatg tccgaccagg tggaggcttt gtccctaatt 540 
tccagctctt tgagaaaggg gatgtcaatg gagagaaaga gcagaaattc tacactttcc 600 
taaagaactc ctgtcctccc acctcggagc tcctgggtac atctgaccgc ctcttctggg 660 
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aacccatgaa ggttcacgac atccgctgga 
gtatacccat catgcgctgg caccaccgga 
tgtcctacat gaggcggcag gcagccctgg 
catcccatgt ccaccatgta ggggagggac 
cacactatct acccatcaca gacccctttc 
tggatgcata cagttctgtg tactgccagg 
cacacatgcc tacaggtatg cgtgattgtg 
tacctatgtg tctttctggg aatgtgtacc 
acagtgacaa ccctttctct ccagttctcc 
aacccaaagg aaaaaccagc tctaggtcca 
tggggccagc atctcccact gcctccaaat 
tttctgggtc taccacactc cccaaccccc 
gctacatccc caccccacag ttctccctga 
gcagatgtga cagcaagggc cacggacccc 
ggcccaaagc ccttgtgggc ggacctcccc 
cattcaggct aaggcccctg ggcagggatg 
cacccctcac tggtccactg gcttgagact 
cagcaaaaaa aaaaaaaaaa aaaaaagggg 
gnccgtatta aaatta 



actttgagaa gttcctggtg gggccagatg 720 
ccacggtcag caacgtcaag atggacatcc 780 
gggtcaagag gaagtaactg aaggccgtct 840 
tttgttcagg aagaaatccg tgtctccaac 900 
ctatcactca aggccccagc ctggcacaaa 960 
catgtgggtg tgggtgcatg tgggtgttta 1020 
tgtgtgtgca tgggtgtaca gccacgtgtc 1080 
atctgtgtgc ctgcagctgt gtagtgctgg 1140 
actccaatga taatagttca cttacaccta 1200 
attgttctgc tctaactgat acctcaacct 1260 
attagtaact atgactgacg tccccagaag 1320 
cactcctact tcctgaaggg ccctcccaag 1380 
gagagatcaa cctccctgag atcaaccaag 1440 
atggcagggg tggcgtcttc atgagggagg 1500 
tgagcctgtc tgaggggcca gcccttagtg 1560 
ccacccctgs tccttcggag gacgtgccct 1620 
caccccgtct gcccagtaaa agcctttctg 1680 
gggncccgta cccatttsgc cctaaaaggg 1740 

1756 



<210> 223 

<211> 2379 

<212> DNA 

<213> Homo sapiens 



<400> 223 

acccacgcgt ccgctagccc tgcccggccc 
acgctccgtc tggaacggcg caggtcccag 
gccatgtcca accccagcgc cccaccacca 
cctcygcccc ctgggggcta tgggcagcca 
cctggctacc cgcagcctgg ctacggtcac 
acccacccga tgcccatgaa ctacggccca 
gtgagtgata gcttcgggcc tggagagtgg 
cgaaaggttt actccatcat ctccgtgcag 
ttcacctttg tggaacctgt cagcgccttt 
tcctatgctg tcttcgttgt cacctacctg 
cgtttcccat ggaacatcat tctgctgacc 
ggcaccattt ccagtatgta ccaaaccaaa 
gtggtatcca tttcagtcac catcttctgc 
acaggcctct tctgtgtcct gggaattgtg 
gtgctctact tccaatacgt ttactggctc 
tgtttcaccc tgttcctggc ttacgacaca 
atcagccccg aggactacat cactggcgcc 
ttcacctttg tgctgcagct gatgggggat 
ccgatcctgg gctctccctt ccaagctaga 
ttaggcccct ttccttcccc ttgagtaaca 
gtggcctctc tggctatgga tgtgtgggta 
ctgttgctct tggtgggctt ggcagggact 
tactgtatga caccacattc ttcctaacag 
attcgatagc tagaagggaa tatgaaaggt 
tcccacctct gtcacaggct tcttgactac 



cggaggactt gcaacactcc gaggccagga 60 
cagctggggt tccccctcag cccgtgagcr 120 
tatgaagacc gcaaccccct gtacccaggc 180 
tctgtcctgc caggagggta tcctgcctac 240 
cctgctggct acccacagcc catgcccccc 300 
ggccatggct atgatgggga ggagagagcg 3 60 
gatgaccgga aagtgcgaca cacttttatc 420 
ctgctcatca ctgtggccat cattgctatc 480 
gtraggagaa atgtggctgt ctactacgtg 540 
atccttgcct gctgccaggg acccagacgc 600 
ctttttactt ttgccatggg cttcatgacg 660 
gccgtcatca ttgcaatgat catcactgcg 720 
tttcagacca aggtggactt cacctcgtgc 780 
ctcctggtga ctgggattgt cactagcatt 840 
cacatgctct atgctgctct gggggccatt 900 
cagctggtcc tggggaaccg gaagcacacc 960 
ctgcagattt acacagacat catctacatc 1020 
cgcaattaag gagcaagccc ccattttcac 1080 
gggctgggcc ctatgactgt ggtctgggct 1140 
tgcccagttt cctttctgtc ctggagacag 1200 
cttggtgggg acggaggagc tagggactaa 1260 
aggctgaaga tgtgtcttct ccccgccacc 1320 
ctggggttgt gaggaatatg aaaagagcct 1380 
agaagtgact tcaaggtcac gaggttcccc 1440 
gtagttggag ctatttcttc ccccagcaaa 1500 
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gccagagagc tttgtccccg gcctcctgga 
cttggcatct tttagctcag gaaggtagaa 
aatcccttct tgtttcagtg acatatgtat 
taatagaacg agcaaagtaa cctatacagg 
gctcctggct tgtgacgcta taagacagag 
cttgaaagct gctggggcct ccttgcaggc 
cttcctgtat tcaggcagct cagagcagaa 
gaagtagcca gggtgaagag agactcggtg 
cctggctagg gagataccga agcctactgt 
tgctaaccca gggagggtcc taagaggaag 
ctgggggatt tctgacttga ggcccatctc 
taagtgcctt gagctggaat ggggaagggg 
aaatcaaatc agcccaagga tatagttagg 
tatcacacaa agggatacaa ctataaatgt 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 

<210> 224 

<211> 2511 

<212> DNA 

<213> Homo sapiens 



cacataggcc attatcctgt attcctttgg 1560 

gagatctgtg cccatgggtc tccttgcttc 1620 

tgtttatctg ggttagggat gggggacaga 1680 

ccagcatgga acagcatctc ccctgggctt 1740 

caggccacat gtggccatct gctccccatt 1800 

ttctggatct ctggtcagag tgaactcttg 1860 

agtaaggggc agagtcatac gtgtggccag 1920 

cgggcaggga gaatgcctgg gggtccctca 1980 

ggtactgaag acttctgggt tctttccttc 2040 

gtgacttctc tctgtttgtc ttaagttgca 2100 

tccagccagc cactgccttc tttgtaatat 2160 

gacaagggtc agtctgtcgg gtgggggcag 2220 

attaattact taatagagaa atcctaacta 2 2 80 

aataaarttt atgtctagaa gttaaaaaaa 2340 

ttctcggtc 2379 



<400> 224 

gcggaggggg tggaggtttg tctccgctgt 
ctttgaccga gaggctgctg gagctcgtgt 
tctgctttgg cagaactggc tgtgggttct 
cagatccggc gaagactaat gatggtggct 
actggtcttt tgtggaagag ggcccatgca 
agtgacatcg gtgataaagg gaagaataaa 
aagactgcag atcttgcccc tcacccagaa 
gacagaaaag tgatggaata tgagaatagg 
ttccgatatt ttgccacctt gaaagtcatc 
acaccagaag attttgtgcg atccataaca 
ctggatcaat atataataaa acgctttgat 
tttgctgatg aaggcagtat attttacacc 
gactacattt tcctcacaac tgttctttcc 
aagatgtttg atttgaatgg agatggagaa 
agcatcattc gctcccaaac cagtatgggt 
aacaccctca agtctggctt gtgttcagcc 
aagggaaagc tgacaatcaa aaacttcctc 
ctgaagcttg agtttgaacg ccatgaccct 
ggtggcatgc tacttgccta cagtggggtg 
cagctcaaga agcacttcaa agaaggaaag 
tttactttcc taaagaacat taatgatgtg 
ggagcatctc ttgataaagt gaccatgcag 
ctctcagacc acgtgtgtga tgtggtgttt 
ctgagcaata aggaatttgt ttccatcatg 
cccaaagaca tgggtttcac tcgcctcatg 
gcctgggact tcgctttacc caaacagtaa 
cccagtaccc tggaccccct ccgcagagtc 
gaagtagtcy cccttcctcc cgggatgacc 
cttccccgtc cccgtgttct gctgggctct 



ttcatctcta tggctgtcag aggtgggcgg 60 
ttggacgcga tgtttcgtct gaactcactt 120 
cgatggtacc atggaggatc acagcccatc 180 
ttcctgggag catctgcagt aactgcaagt 240 
gaatctccac catgtgtaga caacctaaaa 300 
gatgaagggg atgtttgtaa ccatgagaaa 3 60 
gagaaaaaga agaaacgttc tggattcaga 420 
attcgagcct actccacgcc agacaaaatc 480 
agtgagcctg gtgaagcaga agtgtttatg 54 0 
cccaatgaaa aacaaccaga acacttgggt 600 
ggaaagaaaa tttcccagga acgagaaaaa 660 
cttggagaat gtgggctcat atccttttca 720 
actcctcaga gaaattttga aattgccttc 7 80 
gtagatatgg aagaatttga acaggttcag 840 
atgcgccaca gagatcgtcc aactactggc 900 
ctcacaacct acttttttgg agctgatctg 960 
gaatttcagc gtaaactgca gcatgatgtt 1020 
gtggatggga gaattactga gaggcagttt 1080 
cagtccaaga agctgaccgc catgcagagg 1140 
ggtctgacat ttcaggaggt ggagaacttc 1200 
gacactgcat tgagttttta ccatatggct 1260 
caggtggcca ggacagtggc taaagtggag 1320 
gcactctttg actgtgatgg caatggcgaa 1380 
aagcaacggc tgatgagagg cctggaaaag 144 0 
caggccatgt ggaaatgtgc acaggaaact 1500 
ccccacactg caagagggga cccctccacc 1560 
tcggcagagc cctttgtgct gctgcttctg 162 0 
tcaggactct gtcggtttcc cctctttacc 1680 
gattctgccc aatgagtatc cccataggtt 1740 
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ctcaaaaaca tgaacaagtc tgtaaagctc agacatttgt cagcctcaac agcaccaccc 1800 
attcaagcat cctgtggata aagaattcag ggaaccatcc acacacctgc caaccctggg 1860 
aagcatccag ttctcaaatc gtttttgcta tggatttata ctaacaagaa cattccttga 1920 
cttccctcct gctggtgttt taaagccaca agtagggaag atatctggca ggcagaaaga 1980 
agtctgtgat gataaacaat gatgaggatg acctaggcac cctacgctag tgtgagaagc 2040 
ctgcgcccca ggaaggatct gtgttagtcc ctgggatggc tccaaggcct gctctaggaa 2100 
ggcagcatgc tcagtgggaa cacagcaaga ttcagaattt aaagtagttg cttcatggct 2160 
ctgtgcactc ccttttcttc ctcgcagcct ccctaagatg actccagtgt gaccctgtgc 2220 
ttagtgagca atagtgattg agctcatgtt ccctgcaagt gccatttcct ctccaggatg 2280 
ggcctctaaa gctgaggcct ggctcagagc ctgtttgccc tctgtcttaa acaattgtaa 2340 
atatcactta aattataacc atttgcaata aacatcccca aagttaaaaa aaaaaaaagg 2400 
agaggaggag ggaggagaga gagggagaag aagaaaaaaa gggtctttaa ttaggcgggc 2460 
ccaagttttt cccttagggg ggggtaattt tacttggaat ggccgccgtt t 2511 



<210> 225 
<211> 601 
<212> DNA 
<213> Homo sapiens 

<400> 225 

ggtggcgtcg gagccgagcc ggactggtca ggtcagaggc acgcaggggc cgtcccacgg 60 
gccagccccg ccgtggccgt ggccgtggct ggcccgtggg gcgaggacgg gttcttgcga 120 
gggcgaggag tgcgccagcc cgcagctcag cccctctctt ctccgcagga tgatcacgga 180 
cgtgcagctc gccatcttcg ccaacatgct gggcgtgtcg ctcttcttgc ttgtcgttct 240 
ctatcactac gtggccgtca acaatcccaa gaagcaggaa tgaaagtggc gctttctccg 300 
ccccagggtt ccaggacata gtctgaggca agatggaggg tatgaggggc cttcacactt 360 
cacttcatcc cttctaccca tcacaacata caaagcaact acacctggat ttttccaaac 420 
aacttttatt tcctcagagt cttccttaat cctatggaac aagaagctgc cactgaatag 480 
ggcccagtat aggggcttgc ttttctactc cctcccccca atataaaaat atagactttt 540 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaactcg 600 
a 601 



<210> 226 
<211> 507 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (484) 

<223> n equals a,t,g, or c 



<400> 226 

aattcggcac gagccggcgc gaaacgagcg 
gccgtccctc gccgtccttc gccatcgcac 
gacatcttga tttttcccac gctgtctgtc 
ccgggccttg tgggctgtgc tgcacctcgg 
tcctgcagca ctctgatctg caccccctga 
cccctgggag tgtaacatga ctgccgcccc 
atggatcctg aggtcccagg attgtcagct 
ggtgacgtgt cttcaagaag aggctgakct 



tagttccttg tcgtgtggcc tcagtccttc 60 
gccaccgcac cccatctctc gaaatctgca 120 
aggtctccgc cgccactcga cgccagggcg 180 
acggcttcgc accagccagc gccctctctc 240 
ggggcttcca ctgtccgcgg ggtgagaatg 300 
atgtgtgtga gaggcgtcct ctgggagagc 360 
gacctctgtc ctgtgtgccc agtggcccca 420 
gcggtgcttg taaggkctca gccttagatc 480 
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caanggaaca gttccaaagg aaagttc 

<210> 227 

<211> 1041 

<212> DNA 

<213> Homo sapiens 

<400> 227 

ggcacgagcc accaccactg ccacccaagt 
gctacttctg ccaaccctac aaaaatactc 
cactgcgtca cctgcggaca gatttcatgt 
catgaacagg gtggagtcac aggggaaaga 
ccagtcccca gcgatgtctc caccaccgct 
ctgaatgtgg accttccggg gccacactga 
gacgcaggat cctgaaccta ctgaggggat 
gggccccatc ccctgaggac aagcccatct 
tacaccaccg atttgatccc aaagcctcta 
ttcaatatgg aactgggcgg gtacatggaa 
gaatcaaggg tgcatcagtg attttcgggg 
cttttgccca ttttgatggg atattgggcc 
ttcggccccc gatggatgta ctggtggagc 
tttacctcaa cagggaccct gaagagcctg 
acccggcaca ctacatccca cccctcacct 
agatccacat ggagcgtgtg aaggtgggcc 
ctgccatcct ggatacgggc acgtccctca 
tgcatgcagc cattggggga a 

<210> 228 

<211> 1658 

<212> DNA 

<213> Homo sapiens 

<400> 228 

cggggatcag cgcacagagt tcttgggagc 
ccatgtctcc accttcaaga caaggtctgc 
gctgagtccg gccatggtag ccctctccaa 
tgaagagcaa gccttccagg acctgagcgg 
tttgatgtgg aaacggatga agaacctcag 
gccactgagc gcaaatgtac ccaatgataa 
ccatcccctg agacatctgc cgctgccaca 
cagcaagagc aggttccccc cacagtgcta 
gtcagcccac aaggtgtcag gcatggcaag 
cctgctgccc gaactgacca gatatgactg 
cacgctcctg caaggagggg acctcctcag 
ttctacctgg gcagcacctc tgccgacgcc 
tttgcaacta ggtatttcta acgccagcac 
cttgcccagg tcaccaagca gtggcctttt 
ttaaagtaca caattgtttt acctgttctg 
cctccccacc ttcaatgact. tctaatttat 
cttctcacac acaactgtcc atactaacaa 
gaagctttag cttcatttta ctaaaaagat 



507 



agggagtgag gagcaccagg agcacaggat 60 
tgcacaaatc ttcaaaaaac atccttgtcc 120 
cctggtctcc ttctaaacct ggaggtgggg 180 
aaatgagccc caggacacct gggttcacac 240 
gctcaacccc tgctgctgct gctgcctctg 300 
tccgcatccc tcttcatcga gtccaacctg 3 60 
ggagagaacc agcagaactc cccaagttgg 42 0 
tcgtacctct ctcgaactac aagggatggt 4 80 
ctccttccag ccaatgggac caatttgcca 540 
tcctgagcga ggacaagctg actattggtg 600 
aggctctctg ggagcccagc ctggtcttcg 660 
tcggttttcc cattctgtct gtggaaggag 720 
aggggctatt ggataagcct gtcttctcct 780 
atggaggaga gctggtcctg gggggctcgg 84 0 
tcgtgccagt cacggtccct gcctactggc 900 
cagggctgac tctctgtgcc aagggctgtg 960 
tcacaggacc cactgaggag atccgggccc 1020 

1041 



agcgccgttg gggccccctg tytctccacc 60 
aaagggtttt ggggctcgag gcccagacgt 120 
caagctgaag ctgaagcgac actggtagta 180 
gggggaccca cctggtggca gcacctcaca 24 0 
gggtgggagc tgccctttga tgccggacaa 300 
gttcacccaa aaccccatga ggggcctggg 360 
gcctccatct gccatcagtc ccggggagaa 420 
cgccacccag taccaggact acagcctgtc 480 
ccggctgctc gggccctcat ttgagtccta 54 0 
tgaggtgaac gtgcccgtgc tgggaagctc 600 
agccctggac caggccacct gagccaggcc 660 
gtcccaccag cttcactctc tccgtctgtw 720 
actatttaca agatggactt acctggcaga 780 
tctgagatgc tcactttatt atccctattt 84 0 
aaatgttctt aaattttgta ggattttttt 900 
attatccata ggtttctctc cctccttctc 960 
gtttggtgca tgtctgttct tctgtaggga 1020 
tcctcgttat tgttgttgcc aaagagaaac 1080 
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aaaaatgatt ttgctttcca agcttggttt gtggcgtctc cctcgcagag cccttctcgt 1140 
ttctttttta aactaatcac catattgtaa atttcagggt tttttttttt gtttaagctg 1200 
actctttgct ctaattttgg aaaaaaagaa atgtgaaggg tcaactccaa cgtatgtggt 1260 
tatctgtgaa agttgcacag cgtggctttt cctaaactgg tgtttttccc ccgcatttgg 1320 
tggatttttt attattattc aaaaacataa ctgagttttt taaaagagga gaaaatttat 1380 
atctgggtta agtgtttatc atatatatgg gtactttgta atatctaaaa acttagaaac 1440 
ggaaatggaa tcctgctcac aaaatcactt taagatcttt tcgaagctgt taatttttct 1500 
tagtgttgtg gacactgcag acttgtccag tgctcccacg gcctgtacgg acactgtgga 1560 
aggcctccct ctgtcggctt tttgccayck gtgatatgcc ataggtgtga caatccgagc 1620 
agtgggagtc attcagcsgg grcacttgcg ccgctaat 1658 



<210> 229 

<211> 1616 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (54) 

<223> n equals a,t,g, or c 



<400> 229 

cgaggaggag gcgagacggc cgccgctggt gcttattctt ttttagtgca gcgngagaga 60 
gcgggagtgt gcgccgcgcg agagtgggag gcgaaggggg caggccaggg agaggcgcag 120 
gagcctttgc agccacgcgc gcgccttccc tgtcttgtgt gcttcgcgag gtagagcggg 180 
cgcgcggcag cgcggggatt actttgctgc tagtttcggt tcgcggcagc ggcgggtgta 240 
gtctcggcgg cagcggcgga gacactagca ctatgtcgga ggagcagttc ggcggggacg 300 
gggcggcggc agcggcaacg gcggcggtag gcggctcggc gggcgagcag gagggagcca 360 
tggtggcggc gacacagggg gcagcggcgg cggcgggaag cggagccggg accgggggcg 420 
gaaccgcgtc tggaggcacc gaaggggcag cgccgagtcg gagggggcga agattgacgc 480 
cagtaagaac gaggaggatg aaggccattc aaactcctcc ccacgacact ctgaagcagc 540 
gacggcacag cgggaagaat ggaaaatgtt tataggaggc cttagctggg acactacaaa 600 
gaaagatctg aaggactact tttccaaatt tggtgaagtt gtagactgca ctctgaagtt 660 
agatcctatc acagggcgat caaggggttt tggctttgtg ctatttaaag aatcggagag 720 
tgtagataag gtcatggatc aaaaagaaca taaattgaat gggaaggtga ttgatcctaa 780 
aagggccaaa gccatgaaaa caaaagagcc ggttaaaaaa atttttgttg gtggcctttc 840 
tccagataca cctgaagaga aaataaggga gtactttggt ggttttggtg aggtggaatc 900 
catagagctc cccatggaca acaagaccaa taagaggcgt gggttctgct ttattacctt 960 
taaggaagaa gaaccagtga agaagataat ggaaaagaaa taccacaatg ttggtcttag 1020 
taaatgtgaa ataaaagtag ccatgtcgaa ggaacaatat cagcaacagc aacagtgggg 1080 
atctagagga ggatttgcag gaagagctcg tggaagaggt ggtgaccagc agagtggtta 1140 
tgggaaggta tccaggcgag gtggtcatca aaatagctac aaaccatact aaattattcc 1200 
atttgcaact tatccccaac aggtggtgaa gcagtatttt ccaatttgaa gattcatttg 1260 
aaggtggctc ctgccacctg ctaatagcag ttcaaactaa attttttgta tcaagtccct 1320 
gaatggaagt atgacgttgg gtccctctga agtttaattc tgagttctca ttaaaagaaa 1380 
tttgctttca ttgttttatt tcttaattgc tatgcttcag aatcaatttg tgttttatgc 1440 
cctttccccc agtattgtag agcaagtctt gtgttaaaag cccagtgtga cagtgtcatg 1500 
atgtagtagt gtcttactgg ttttttaata aatccttttg tataaaaaaa aaaaaaaaaa 1560 
aaaactgggg ggggggcccg gtccccattg gccctwtggg gggcgttttt aaaaat 1616 



<210> 230 
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<211> 1928 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (45) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1749) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1804) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1854) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1879) 

<223> n equals a,t,g, or c 



<400> 230 

ggacacgagg gaaaggggtc tccagtgtat ttctccagcc ggggncttaa atccctcttg 60 
ggagatatgg gatggggtgg atcggaaaat aaattttttt aaatccctac caaaatatca 120 
gctggctttt tttaaaaaat caaataccaa aatctaaata gactccaaca gaaaattcac 180 
catctcctct gaccttttct tcccatctca tgctgtgaac tgtcttctgt tgactttatc 240 
gctacctttc ttcattctgt tattcaacca tgatctctcc gtttcatttt ataagcgttt 300 
tattaatttc atttatgtat ttatttttga ctaggtaatg catgtccatg garcacaaaw 360 
tcacaaggtt tgtaaatgag aaaagacgtg aggttccttt tgttctttac ctgtggcctc 420 
cctgccctac acggggactc tagggtggaa tgtagcaaag cccatccacc agccatgtac 480 
taccccccaa cccggccagg ctggagcgac cgtgtctggg gagccgagcc ccgcttctcg 540 
ctgcggtgag cccggactgg ggcacgcact gcgcagactc cccgctgcag tgggcggact 600 
cccacaggcc ccgcccctcc tcccaccctc gttcagcctg tccagacaga agctggggcc 660 
cagcggaggt agcagcagac gcctgagagc gaggccgagg cccctcaggg tttggagacc 720 
ctgacacacc caccttctca cctgggctct gcgtatcccc cagccttgag ggaagatgaa 780 
gcctaaactg atgtaccagg agctgaaggt gcctgcagag gagcccgcca atgagctgcc 84 0 
catgaatgag attgaggcgt ggaaggctgc ggaaaagaaa gcccgctggg tcctgctggt 900 
cctcattctg gcggttgtgg gcttcggagc cctgatgact cagctgtttc tatgggaata 960 
cggcgacttg catctctttg ggcccaacca gcgcccagcc ccctgctatg acccttgcga 1020 
asagtgctgg tggaaagcat tcctgagggc ctggacttcc ccaatgcctc cacggggaac 1080 
ccttccacca gccaggcctg gctgggcctg ctcgccggtg cgcacagcag cctggacatc 1140 
gcctccttct actggaccct caccaacaat gacacccaca cgcaggagcc ctctgcccag 1200 
cagggtgagg aggtcctccg gcagctgcag accctggcac caaagggcgt gaacgtccgc 1260 
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atcgctgtga gcaagcccag cgggccccag ccacaggcgg acctgcaggc tctgctgcag 1320 
agcggtgccc aggtccgcat ggtggacatg cagaagctga cccatggcgt cctgcatacc 1380 
aagttctggg tggtggacca gacccacttc tacctgggca gtgccaacat ggactggcgt 1440 
tcactgaccc aggtcaagga gctgggcgtg gtcatgtaca actgcagctg cctggctcga 1500 
gacctgacca agatctttga ggcctactgg ttcctgggcc aggcaggcag ctccatccca 1560 
tcaacttggc cccggttcta tgacacccgc tacaaccaag agacaccaat ggagatctgc 1620 
ctcaatggaa cccctgctct ggcctacctg gcgagtgcgc ccccacccct gtgtccaagt 1680 
ggccgcactc cagacctgaa ggctctactc aacgtggtgg gacaatgccc ggagtttcat 1740 
ytacgtcgnt gttcatgaac tacctgccca mtytggagtt yttcccaacc tcamaggttc 1800 
tggncctgcc attgacgatg ggtgcggcgg ggcaactacg agcgtggcgt caangtgcgc 1860 
cttgctcata agctgcttng gggacactcc ggaagccaat ccatgcgggc ccttcctggg 1920 
tctcctct 1928 



<210> 231 
<211> 1235 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1164) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (1205) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1235) 

<223> n equals a,t,g f or c 



<400> 231 

gggcgagggt ccccggatac cgggtctatc acggtctcgg gcagggagtc tgaatctttt 60 
aggggagtgg gcccaagccg ggtgcaaaga acggggaagg gccttccctg gctccgtccc 120 
ggccactttg accgaatcag cctgttcttt cccgaccccg tctcctatcs cckagaactg 180 
ccacgtgggg atgagatttg ctgggctggt agcggcggct gctgcgggag gtcccgccca 240 
cgtgaagcca gcctaactga gctctggact ttggggacag ctgtcagtgg cctaggccgc 300 
aggacaccat gaagcaactg ccagtcttgg aacctggaga caagcccagg aaagcaacat 360 
ggtacacctt gactgtccct ggagacagcc cctgtgctcg agttggccac agctgttcat 42 0 
atttaccccc agttggtaat gccaagagag ggaaggtctt cattgttggg ggagcaaatc 480 
caaacagaag cttctcagac gtgcacacca tggatctggg aaaayaccag tgggacttag 540 
atacctgcaa gggcctcttg ccccggtatg aacatgctag cttcattccc tcctgcacac 600 
ctgaccgtat ctgggtattt ggaggtgcca accaatcagg aaatcgaaat tgtctacaag 660 
tcctgaatcc tgaaaccagg acgtggacca mgccagaagt gaccagcccc ccaccatccc 72 0 
caagaacatt ccacacatca tcggcagcca ttggaaacca gctatatgtc tttgggggcg 780 
gagagagagg tgcccagccc gtgcaggaca cgaagctgca tgtgtttgac gcaaacactc 840 
tgacctggtc acagccagag acacttggaa atcctccatc tccccggcat ggtcatgtga 900 
tggtggcagc agggacaaag ctcttcatcc acggaggctt ggcgggggac agattctatg 960 
atgacctcca ctgcattgat ataagtggac atgaaatggc aggaagctta aatcccactg 1020 
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ggggcttgct tccagcaggc tgtgctgccc actcagctgt ggccatggga aaacatgtgt 1080 

acatctttgg tggrattgac tcctgcaggg cactggacac atgttaccak twtcacacag 1140 

aagagcagca ttggaccttg cttnaaattt gatactcttc taccccctgg gacgatttgg 1200 

accantccat gtggtatcat tccatgggca gtgan 1235 

<210> 232 

<211> 2547 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (2534) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2544) 

<223> n equals a,t,g, or c 
<400> 232 

accagcaccc cgcccagagc agtgccgctg cccaaatcct cgcaggcagc tcatcaacgc 60 

aattgcaact ccggctggag ccccggacct gcaagcctgg gtgtccgtgg gtccgtctgc 120 

ccagccatct gctggtggca cctctccctc ctgccgcctc cctcggtgaa ccccaccttg 180 

cagaagtgca gctcgcccgg agcagcccag gagctcagca tgcgtccccc aggcttcagg 240 

aacttcttgc tgctggcgtc ctcccttctc tttgctgggt tgtcagctgt tcctcaaagc 300 

ttctcgccat ctctgaggag ctggccgggc gccgcctgca ggctgtcccg ggccgagtcg 360 

gagcgacgct gccgcgcacc tgggcagccc ccgggggccg cgctgtgcca cggccggggc 420 

cgctgcgact gcggcgtctg catctgccac gtgactgagc cgggcatgtt cttcgggccc 480 

ctgtgtgagt gccatgagtg ggtgtgcgag actacgacgg gagcacctgt gcaggccatg 540 

gtaagtgtga ctgtggcaag tgcaagtgtg accagggatg gtatggggat gcttgccagt 600 

acccaactaa ctgtgacttg acaaaaagaa aagtaaccaa atgtgcaaga attcacaaga 660 

catcatctgc tctaatgcag gtacatgtca ctgtggcagg tgtaagtgtg ataattcaga 720 

tggaagtgga cttgtgtatg gtaaattttg tgagtgtgac gatagagaat gcatagacga 780 

tgaaacagaa gaaatatgtg gaggccatgg gaagtgttac tgtggaaact gctactgcaa 840 

ggctggttgg catggagata aatgtgaatt ccagtgcgat atcaccccct gggaaagcaa 900 

gcgaagatgc acgtctccag atggcaaaat ctgcagtaac agagggactt gtgtatgtgg 960 

tgaatgtacc tgtcacgatg ttgatccgac tggggactgg ggagatattc atggggacac 1020 

ctgtgaatgt gatgagaggg actgtagagc tgtctatgac cgatattctg atgacttctg 1080 

ttcaggtcat ggacagtgta attgcggaag atgtgactgc aaagcaggct ggtatgggaa 1140 

gaagtgtgag cacccacagt cctgcacgct gtcagctgag gagagcatca ggaagtgcca 1200 

gggaagctcg gatctgcctt gctctgggag gggtaaatgt gaatgtggca aatgcacctg 1260 

ctatcctcca ggagatcgcc gggtgtatgg caagacttgt gagtgtgatg atcgccgctg 1320 

tgaagacctc gatggtgtgg tctgtggagg ccacggcaca tgttcctgtg gtcgctgtgt 1380 

ttgtgagaga ggatggtttg gaaagctctg ccaacatccg cggaagtgta acatgacgga 1440 

agaacaaagc aagaatctgt gtgaatcagc agatggcata ttgtgctcgg ggaagggttc 1500 

ttgtcattgt gggaagtgca tttgttctgc tgaagagtgg tatatttctg gggagttctg 1560 

tgactgtgat gacagagact gcgacaaaca tgatggtctc atttgtacag ggaatggaat 1620 

atgtagctgt ggaaactgtg aatgctggga tggatggaat ggaaatgcat gtgaaatctg 1680 

gcttggctca gaatatcctt aacaattaca tgagagaggt ctggattctt attttttctg 1740 

ggccattaga acatataaat gcgaaggaaa ccatgtatat tcaccactag gacaggttaa 1800 
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aaagaccatt gtatgttttt ctatttctga attacgaatg aaatccgagt acctattaga 1860 

aatgagttat gcaaatttag atgcaaataa cattagaaaa aaaagattct tccataatta 1920 

acataagtgg ttcctaacga gagcaatttt tccacccaaa agtcatttgg caacatctac 1980 

agacaatttt gattgtcaca ctgggtcggg taggaaggta tgctgcagac atttggtggg 2040 

tagaggccag ggatgctgct gagcatcccg cagtgtacag gacagccccc aaacaaggaa 2100 

ttatccagcc ccaaatgcca atagggctca aactgagaaa cattgagtta tatggctatt 2160 

agaaatccac attcttacac aagaaagacc atattagaat ctaaggaaaa catgcatatt 2220 

cacattaatt aatcgatcag atttttccag aattccgtat cagtcaccat tttaatatgg 2280 

ggacaatgaa gacaagcaca caggaggtag aatatcagag tggggctgga tcaagggcaa 2340 

aaactggtca ttaagtcatc tgacattaaa tcatttagcc actaagttat ttgtctactc 2400 

tcactttaaa ctcaccaaag aagattctct taaagaaatt atgaaaaatg tacaatttaa 2460 

cattttaaat aaatagtgac agaagttgtt taaaaaaaaa aaaaaaaaag ggsggccgcy 2520 

ctagkggttc cccnagcttt acgntac 2547 

<210> 233 

<211> 1004 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (967) 

<223> n equals a,t,g, or c 
<400> 233 

ggaaggtcac tcaggaacac cctccctgcc tgtgcaaaga gaaaacaagc gccttgtttc 60 

aaaaaaaccc ggctcaccct ggtttgtgag agtgccccgg gaccaatcac catggacctt 120 

actggagatc tggaagccct caaaaaggaa accattgtgt taaaggaagg ttctgaatat 180 

agagtcaaaa ttcacttcaa agtgaacagg gatattgtgt caggcctgaa atacgttcag 240 

cacacctaca ggactggggt gaaagtggat aaagcaacat ttatggttgg cagctatgga 300 

cctcggcctg aggagtatga gttcctcact ccagttgagg aggctcccaa gggcatgctg 360 

gcscgaggca cgtaccacaa caagtccttc ttcaccgacg atgacaagca agaccacctc 420 

agctgggagt ggaacctgtc gattaagaag gagtggacag aatgaatgca tccacccctt 480 

tccccaccct tgccacctgg aagaattctc tcaggcgtgt tcagcaccct gtccctcctc 540 

cctgtccaca gctgggtccc tcttcaacac tgccacattt ccttattgat gcatcttttc 600 

ccaccctgtc actcaacgtg gtccctagaa caagaggctt aaaaccgggc tttcacccaa 660 

cctgctccct ctgatcctcc atcagggcca gatcttccac gtctccatct cagtacacaa 720 

tcatttaata tttccctgtc ttacccctat tcaagcaact agaggccaga aaatgggcaa 7 80 

attatcacta acaggtcttt gactcaggtt ccagtagttc attctaatgc ctagattctt 840 

ttgtggttgt tgctggccca atgagtccct agtcacatcc cctgccagag ggagttcttc 900 

ttttgtgaga gacactgtaa acgacacaag agaacaagaa taaaacaata actgtgaaaa 960 

aaaaaanaaa aaaaaaacyc grgggggggc ccggaaccca tttg 1004 

<210> 234 

<211> 2110 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2067) 
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<223> n equals a,t,g, or c 
<400> 234 

ggcgtacagg cggaagtaag ggtgagagga ggctgcaacg ccgagcggag gaggcaggaa 60 

ccggagcgcg agcagtagct gggtgggcac catggctggg atcaccacca tcgaggcggt 120 

gaagcgcaag atccaggttc tgcagcagca ggcagatgat gcagaggagc gagctgagcg 180 

cctccagcga gaagttgagg gagaaaggcg ggcccgggaa caggctgagg ctgaggtggc 240 

ctccttgaac cgtaggatcc agctggttga agaagagctg gaccgtgctc aggagcgcct 300 

ggccactgcc ctgcaaaagc tggaagaagc tgaaaaagct gctgatgaga gtgagagagg 360 

tatgaaggtt attgaaaacc gggccttaaa agatgaagaa aagatggaac tccaggaaat 420 

ccaactcaaa gaagctaagc acattgcaga agaggcagat aggaagtatg aagaggtggc 4 80 

tcgtaagttg gtgatcattg aaggagactt ggaacgcaca gaggaacgag ctgagctggc 540 

agagtcccgt tgccgagaga tggatgagca gattagactg atggaccaga acctgaagtg 600 

tctgagtgct gctgaagaaa agtactctca aaaagaagat aaatatgagg aagaaatcaa 660 

gattcttact gataaactca aggaggcaga gacccgtgct gagtttgctg agagatcggt 720 

agccaagctg gaaaagacaa ttgatgacct ggaagataaa ctgaaatgca ccaaagagga 780 

gcacctctgt acacaaagga tgctggacca gaccctgctt gacctgaatg agatgtagaa 840 

cgccccagtc ccaccctgct gctgctcctc cctctgaccc agactccgcc tgaggccagc 900 

ctgcgggaag ctgaccttta actgagggct gatctttaac tggaaggctg ctttctcctt 960 

tcaccacccc ctccttccct gtgtcttttt cgccaaactg tctctgcctc ttcccggaga 1020 

atccagctgg gctagaggct gagcaccttt ggaaacaaca tttaagggaa tgtgagcaca 1080 

atgcataatg tctttaaaaa gcatgttgtg atgtacacat tttgtaatta ccttttttgt 1140 

tgttttgtag caaccatttg taaaacattc caaataattc cacagtcctg aagcagcaat 1200 

cgaatccctt tctcactttt ggaaggtgac ttttcacctt aatgcatatt cccctctcca 1260 

tagaggagag gaaaaggtgt aggcctgcct taccgagagc caaacagagc ccagggagac 1320 

tccgctgtgg gaaacctcat tgttctgtac aaagtactag ctaaaccaga aaggtgattc 13 80 

caggaggagt tagccaaaca acaacaaaaa caaaaaatgt gctgttcaag ttttcagctt 1440 

taagatatct ttggataatg ttatttctat. tttttatttt tttcattaga agttaccaaa 1500 

ttaagatggt aagacctctg agaccaaaat tttgtcccat ctctaccccc tcacaactgc 1560 

ttacagaatg gatcatgtcc cccttatgtt gaggtgacca cttaattgct ttcctgcctc 1620 

cttgaaagaa agaaagaaag aagactgtgt ttttgccact gatttagcca tgtgaaactc 1680 

atctcattac ccttttctgg gtttgaagct gctgtctcta gaagtgccat ctcaattgtg 1740 

ctttgtatca gtcagtgctg gagaaatctt gaatagctta tgtacaaaac tttttaaatt 1800 

ttatattatt ttgaaacttt gctttgggtt tgtggcaccc tggccacccc atctggctgt 1860 

gacagcctct gcagtccgtg ggctggcagt ttgttgatct tttaagtttc cttccctacc 1920 

cagtccccat tttctggtaa ggtttctagg aggtctgtta ggtgtacatc ctgcagctta 1980 

ttggcttaaa atgtactctc cttttatgtg gtctctttgg ggccgattgg gagaaagaga 2040 

aatcaatagg cacgttgaac gaaatgnagg ctttgaaaag accagccccc aaaaaaaaaa 2100 

aaaaagggcg 2110 

<210> 235 

<211> 3528 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (92) 

<223> n equals a,t,g, or c 



<220> 
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<221> misc feature 
<222> (237) 

<223> n equals a,t,g, or c 
<400> 235 

tctgagctct gcagctcctt tccatsggaa cttgacwtcc acctcccgag agcttgctgt 60 
ttttatktgc actgacttgg ccaggacggr cnactcctgc ctggkacgaa ccatgcmaga 120 
gtggcamctc ccctgaggtc tggagtactg tggctgcatt gagcacgtgt cctgartasc 180 
ccctcttacc cgcctcaatc tccccgcctg taggatggga gcggattgga ctacatngtc 240 
tctgagggcc ctcgcggctc magcgccagc gctggagaga gagtctgagg gtaccacggg 300 
cgtgctgrcc tgggtgctca ctcccgccct ccttcatgag cggctttcct ctgggtgtgt 360 
ccagggcatc acagagctct tctgcccaaa cccggaggcc taccagggcc tgcccacctt 420 
gcctccttcc acactctctg tagcagcagc cgcagccatg gcggggatga agacagcctc 480 
cggggactac atcgactcgt catgggagct gcgggtgttt gtgggagagg aggacccaga 540 
ggccgagtcg gtcaccctgc gggtcactgg ggagtcgcac atcggcgggg tgctcctgaa 600 
gattgtggag cagatcaatc gcaagcagga ctggtcagac catgctattt ggtgggaaca 660 
gaagaggcag tggctgctgc agacccactg gacactggac aagtacggga tcctggccga 720 
cgcacgcctc ttctttgggc cccagcaccg gcccgtcatc cttcggttgc ccaaccgccg 780 
cgcactgcgc ctccgtgcca gcttctccca gcccctcttc caggctgtgg ctgccatctg 840 
ccgcctcctc agcatccggc accccgagga gctgtccctg ctccgggctc ctgagaagaa 900 
ggagaagaag aagaaagaga aggagccaga ggaagagctc tatgacttga gcaaggttgt 960 
cttggctggg ggcgtggcac ctgcactgtt ccgggggatg ccagctcact tctcggacag 1020 
cgcccagact gaggcctgct accacatgct gagccggccc cagccgccac ccgaccccct 1080 
cctgctccag cgtctgccac ggcccagctc cctgtcagac aagacccagc tccacagcag 1140 
gtggctggac tcgtcgcggt gtctcatgca gcagggcatc aaggccgggg acgcactctg 1200 
gctgcgcttc aagtactaca gcttcttcga tttggatccc aagacagacc ccgtgcggct 1260 
gacacagctg tatgagcagg cccggtggga cctgctgctg gaggagattg actgcaccga 1320 
ggaggagatg atggtgtttg scgccctgca ggacagsctc accaccatcc cagagctcaa 1380 
ggaccatctc cgaatctttc ggccccggaa gctgaccctg aagggctacc gccaacactg 1440 
ggtggtgttc aaggagacca cactgtccta ctacaagagc caggacgagg cccctgggga 1500 
ccccattcag cagctcaacc tcaagggctg tgaggtggtt cccgatgtta acgtctccgg 1560 
ccagaagttc tgcattaaac tcctagtgcc ctcccctgag ggcatgagtg agatctacct 1620 
gcggtgccag gatgagcagc agtatgcccg ctggatggct ggctgccgcc tggcctccaa 1680 
aggccgcacc atggccgaca gcagctacac cagcgaggtg caggccatcc tggccttcct 1740 
cagcctgcag cgcacgggca gtgggggccc gggcaaccac ccccacggcc ctgatgcctc 1800 
tgccgagggc ctcaacccct acggcctcgt tgccccccgt ttccagcgaa agttcaaggc 1860 
caagcagctc accccacgga tcctggaagc ccaccagaat gtggcccagt tgtcgctggc 1920 
agaggcccag ctgcgcttca tccaggcctg gcagtccctg cccgacttcg gcatctccta 1980 
tgtcatggtc aggttcaagg gcagcaggaa agacgagatc ctgggcatcg ccaacaaccg 2040 
actgatccgc atcgacttgg ccgtgggcga cgtggtcaag acctggcgtt tcagcaacat 2100 
gcgccagtgg aatgtcaact gggacatccg gcaggtggcc atcgagtttg atgaacacat 2160 
caatgtggcc ttcagctgcg tgtctgccag ctgccgaatt gtacacgagt atatcggggg 2220 
ctacattttc ctgtcgacgc gggagcgggc ccgtggggag gagctggatg aagacctctt 2280 
cctgcagctc accgggggcc atgaggcctt ctgagggctg tctgattgcc cctgccctgc 2340 
tcaccaccct gtcacagcca ctcccaagcc cacacccaca ggggctcact gccccacacc 2400 
cgctccaggc aggcacccag ctgggcattt cacctgctgt cactgacttt gtgcaggcca 2460 
aggacctggc agggccagac gctgtaccat cacccaggcc agggatgggg gtgggggtcc 2520 
ctgagctcat gtggtgcccc ctttccttgt ctgagtggct gaggctgata cccctgacct 2580 
atctgcagtc ccccagcaca caaggaagac cagatgtagc tacaggatga tgaaacatgg 2640 
tttcaaacga gttctttctt gttacttttt aaaatttctt ttttataaat taatatttta 2700 
ttgttggatc ctcctccttt ctctggagct gtgcttgggg ctactctgac actctgtctc 2760 
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ttcatcacca gccaaggaaa ggggctttcg ggtagggcgt agtgcagggc ctccttgaag 2820 

tacttgggaa ggaggaagcc atcagtattc cctggagtca gaatcacccc attggcagag 2880 

cggaagaagg gtattccatc tgccagagcc agggktccat cgatgaacac agctatttca 2940 

caatgggacc gcatgccact gatgataccg gggtctccag gcagtcctgg ggccaggtga 3000 

atgtgcgtcc ttccctggca ggacaggcct ttgagtagga tggatggcca gtgcttccag 3060 

aatgtaccat ggactagcat cgggggcagg gcctgcggtg tctccagggg catcagctcc 3120 

aacttaggta cctgcaggga atggccctgg ttggcccgga tgagaaggcc agtgctggga 3180 

tcccccagct gcagggcgaa ccgctgcttc ctattggtgt ccaccacgcg ctgcacatct 3240 

tcagcaraga agccgcggaa ctggggcaac tgcaggaggg tgcccagggg cacgaagcca 3300 

tcagctccca tgggaagccc cagcttcaag gccccatggc gcagggcata ggacagagcc 3360 

ttggacagct gcacgtctcg gtcccaaggt cacaccgtca gccmggagcg cagggaggcc 3420 

gagccccgca ccccagatcg ctggtgcgcc cgcagggtgg tccgggaggc agggccgacg 3480 

tgccgacgga ccgggcggaa gcgtcggggc ggcggggaca aacctgcc 3528 

<210> 236 

<211> 538 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (538) 

<223> n ^uals a,t,g, or c 
<400> 236 

gacagtcaaa gtgtgggcaa ctcatcgcca gaaattcctg ttctccctga gccagcatat 60 
caactgggtc cgctgtgcca agttctcccc cgacgggcgg ctcatcgtgt ctgccagtga 120 
tgacaagact gttaagctgt gggacaagag cagccgggaa tgtgtccact cgtattgtga 180 
gcatggcggc tttgtcacct atgtggaytt ccaccccagt gggacgtgca ttgccgctgc 240 
cggcatggac aacacagtga aggtgtggga cgtgcggact caccggctgc tgcagcatta 300 
tcagttgcac agtgcagcag tgaacgggct ctctttccac ccgtcgggaa actacctgat 360 
cacagcctcc agtgactcaa ccctgaagat cctggacctg atggaggggc cggctgctct 420 
acacactcca cggggcatca gggaccagcc acactggcca agctccatgg ggaatctgcc 480 
agaagtggac ttccctgttc ccccaaggca gaagcaagga gtgttggagt ctgtgcan 538 

<210> 237 

<211> 2028 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (5) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (7) 

<223> n equals a,t,g, or c 



<220> 



WO 00/55180 



PCT/US00/05918 



210 



<221> misc feature 
<222> (8) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (18) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (24) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1952) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1963) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1968) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2003) 

<223> n equals a,t,g, or c 



<400> 237 

gtttntnncc cgcacttntg gccnccaagc tatttaggtg acactataga aggtacgcct 60 
gcaggtaccg gtccggaatt cccgggtcga cccacgcgtc cgtgtccccg gacgatattg 120 
aacaatggtt cactgaagac ccaggtccag atgaagctcc cagaatgcca gaggctgctc 180 
cccgcgtggc ccctgcacca gcagctccta caccggcggc ccctgcacca gccccctcct 240 
ggcccctgtc atcttctgtc ccttcccaga aaacctacca gggcagctac ggtttccgtc 3 00 
tgggcttctt gcattctggg acarccaakt ctgtracttg cacgtactcc cctgccctca 360 
amaaratktt ttgscaactg gccaaracct gccctgtgca gctgtgggtt gattcggcas 420 
asccccgccc ggcacccgcg tccggccatg gccatctaca agcagtcaca gcacatgacg 480 
gaggttgtra ggcgctgccc ccaccatgag cgctgctcag atagcgatgg tctggcccct 540 
cctcagcatc ttatccgagt ggaaggaaat ttgcgtgtgg agtatttgga tgacagaaac 600 
acttttcgac atagtgtggt ggtgccctat gagccgcctg aggttggctc tgactgtacc 660 
accatccact acaactacat gtgtaacagt tcctgcatgg gcggcatgaa ccggaggccc 720 
atcctcacca tcatcacact ggaagactcc agtggtaatc tactgggacg gaacagcttt 780 
gaggtgcgtg tttgtgcctg tcctgggaga gaccggcgca cagaggaaga gaatctccgc 840 
aagaaagggg agcctcacca cgagctgccc ccagggagca ctaagcgagc actgcccaac 900 
aacaccagct cctctcccca gccaaagaag aaaccactgg atggagaata tttcaccctt 960 
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cagatccgtg ggcgtgagcg cttcgagatg ttccgagagc tgaatgaggc cttggaactc 1020 
aaggatgccc aggctgggaa ggagccaggg gggagcaggg ctcactccag ccacctgaag 1080 
tccaaaaagg gtcagtctac ctcccgccat aaaaaactca tgttcaagac agaagggcct 1140 
gaytcagact gacattctcc acttcttgtt ccccactgac agcctcccac ccccatctyt 1200 
ccctcccctg ccattttggg ttttgggtct ttgaaccctt gcttgcaata ggtgtgcgtc 1260 
agaagcaccc aggacttcca tttgctttgt cccggggctc cactgaacaa gttggcctgc 1320 
actggtgttt tgttgtgggg aggaggatgg ggagtaggac ataccagctt agattttaag 1380 
gtttttactg tgagggatgt ttgggagatg taagaaatgt tcttgcagtt aagggttagt 1440 
ttacaatcag ccacattcta ggtaggggcc cacttcaccg tactaaccag ggaagctgtc 1500 
cctcactgtt gaattttctc taacttcaag gcccatatct gtgaaatgct ggcatttgca 1560 
cctacctcac agagtgcatt gtgagggtta atgaaataat gtacatctgg ccttgaaacc 1620 
accttttatt acatggggtc tagaacttga cccccttgag ggtgcttgtt ccctctccct 1680 
gttggtcggt gggttggtag tttctacagt tgggcagctg gttaggtaga gggagttgtc 1740 
aagtctctgc tggcccagcc aaaccctgtc tgacaacctc ttggtgaacc ttagtaccta 1800 
aaaggaaatc tcaccccatc ccacaccctg gaggatttca tctcttgtat atgatgatct 1860 
ggatccacca agacttgttt tatgctcagg cratccacct ggtctcagcc tccccagagt 1920 
gctggggatt aaaattgtga gccaaccaag tncagctggg aangggcnaa catcttttaa 1980 
cattctggca agcaacatct ggnattttca accccaaccc tttcccct 2028 



<210> 238 

<211> 1515 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1495) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1508) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1510) 

<223> n equals a,t,g, or c 



<400> 238 

cagacgcgtg ggtcgcccac gcgtccgaaa aaaaccgtga ttcatctgga agttattaca 60 
gggccagctt gccatattcc aggcacacgt tatcaagttt gggcctattg tggcctctga 120 
cttctctttc ttcagccttt tgaccactta ttaattagtc catttgctag aagagtggtc 180 
aagggaaaaa cgagagatga aatttagtta agtctatgtg agcaagtgag agaaggttag 240 
gtaaggggag aggatggaat gcttgcctcc aatgaacttt ggagcttgta tgtgagtcag 300 
attgctcccc tattgctatt atctattact cttgagagct ggctgtcctt tgaaagaaag 3 60 
aagtaatgtt ctttgaaaga aagaaaaatc tcttgctgtg tcaaacctca aaatgttgct 42 0 
attggggtta gaargsctcc tctttatgct ttttaatgct ctttcaaacg tgttctttta 480 
gaccagtttt ctaataagct ttgtaaaatg twctatccaa attagaarcg gatttggaaa 54 0 
tgcaaactaa cgtgcactta gatatccaag tgggtgagct tagccactct tacccatgct 600 
ctttccctgg aatccctgga gacctgtcca agatgatttc catataccag catagaaaat 660 
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cagaatcaag agcaaactct gagactggca caatccaaga agatttcctg gctctggctt 720 

ttagtaattt gggactccaa ctgccactgt actggactgt aatttataaa tccagtagct 780 

acgcagggtg gaggctgggc tgaggattac cataatgaaa tgtactaaat cttcatttag 840 

gtatgcaatt gtgaagtgaa ggcatctgct ttctttacag tatcagagtc caagaacagg 900 

atgtcaccat agataaaagc ctcatacaaa ggcagaacta cactccaaat ttaatgtgtt 960 

taaattggtg gggcaccagc agaaaatact tctagctcag ctttactctt cttccacact 1020 

aggctgggcc cagcaataca ggagaggatg aagggaggag ctccaggagg cgagggaaga 1080 

gccctagcag ggcggccatc acaaccactc actgagagtt gcccttctta aaaatgtatt 1140 

ttattttagc cagtgggtcc cttcctttct cctttcctct ctactgctca agaacagatt 1200 

tgaggccagg tgcggtgcct cacatctgta atcccaacac tttgggaggc tgagatgggt 1260 

ggattgcttg agcccaggag ttcaagacca gcctgggcaa cacagcgaga ccccatctct 1320 

taaaaaataa cagacttgag gaacccctct cccttccata attcccctca tccaccgccc 1380 

actccaggca ctcactcaaa cttgctcttc aactctgtat acaagcagaa gcaataaacc 1440 

aatctgattt tcttttcaaa aaaaaaaaaa aaaactcgag ggggggcccg tcccnactcc 1500 

cctatagngn ccacc 1515 

<210> 239 
<211> 1728 
<212> DNA 

<213> Homo sapiens 
<400> 239 

gcaactatga caaagcttac ataagaatta gaagaccact ttacattttt acattccttc 60 
tgctgttcat attaaccttg cacaattact tcattttttc tttgactctt ttaccacaat 120 
gttttggtta tttataattt atcagccata tgtttatcag ccatataacc aactagatcc 180 
caaatagatc catgtatttg tttccgtgat ttggccacat taataaattc ataaatttca 240 
atcaaatatc ttatatatac acacatatgg tttaagctac agccctgtgt atgccgttta 300 
actttatttg acgttgccca cttacttctt tgctgaccac ttggataacc gtaataaaaa 360 
tcctataagc ctaaatggca tttcttttgg gatatttttc ctgcatttta ttcccttttt 420 
atataagtag gaattaatta tttattttat gtcttaatct atttgataaa gaagactaca 480 
ttataataat ctcaaagatc atattaccaa aggttgccca cttgagcata ttttcatttt 540 
gacacagaaa caaaatttag tacaaccttt cctagttccc atgtcttgat tttcatcatt 600 
acatgcacag cagaccttta cctattgtga taccagaaca catcattgtc tttggttccc 660 
ttcaaagaga attttattgt tgttttgtat tttcaagtcc ttaatagttc ttgaaactcc 720 
tagttgtttt cttgttgaaa gcagacacac atttagtgca cggcttattt tacctttcgg 780 
gtgaaagatc agatgttttt atacccttca cttgatcaat atatttggaa agaatgttta 840 
tcaaaagtct atgtcactgc ttctacagaa gaatgaaatt aatgcttagg tgatggtacc 900 
tccacctaca tctttttgag tgcattcaat tatgtatttt ggtttagctt ctgatttaac 960 
atttaattga ttcagtttaa acatgttact taattagcaa atgtagagga accaaaaaaa 1020 
ggtgaaaata atatgttttg attcaaacct aaagacataa aaacataaag acattttaac 1080 
tttgggttct ctttagctgg gatctggcca gaaggaggct taaagttaga aattgctatt 114 0 
attttagaat aggttgggtg ggttgggggg caagggtgtc tatttgcagc agagatattt 1200 
tgaaaagaag aaaattgttt tatataaaaa ggaaagccat gaccaccttt ctacctcaga 1260 
tccatcttca tccattgcat tggaaactgc tttatgctgc tgcagtctgc aaagtctaga 1320 
gcttttatca ggccatgtca tacccaagaa agcacctatt taaagaaaaa acaattccct 1380 
gagctctcaa ctccaagttg tagatttggt gtcttccttg ttcttacttt aaaaagtcat 1440 
gtgttaattt tttttctgcc tgtatttgta tgcaaaatgt cctctatctg ctattaaaga 1500 
aaagctacgt aaaacactac attgtaacct tctaagtaat aataaataaa aagaaatata 1560 
ttgcagtaac aatgggaagt aagtatgtag ttcttttgaa atatgtggta aagaactaat 1620 
cacagactat catctaatct ggttacatat tgtatttttc atcctgaata aaagtaattt 1680 
taacacaaaa aaaaaaaaaa aaccccgggg gggggccccg ggaaccca 172 8 



